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UP AGAINST THE BLEND WALL: EXAMINING 
EPA’s ROLE IN THE RENEWABLE FUEL 
STANDARD 


Wednesday, June 5, 2013, 

House of Representatives, 

Subcommittee on Energy Policy, Health Care & 

Entitlements, 

Committee on Oversight and Government Reform, 

Washington, D.C. 

The subcommittee met, pursuant to call, at 10:05 a.m., in Room 
2154, Rayburn House Office Building, Hon. James Lankford [chair- 
man of the subcommittee] presiding. 

Present: Representatives Lankford, Gosar, Jordan, Chaffetz, 
Meehan, DesJarlais, Farenthold, Woodall, Issa, Speier, Norton, 
Duckworth, Davis, Cardenas, and Horsford. 

Staff Present: Kurt Bardella, Majority Senior Policy Advisor; 
Richard A. Beutel, Majority Senior Counsel; Joseph A. Brazauskas, 
Majority Counsel; Daniel Bucheli, Majority Assistant Clerk; Caitlin 
Carroll, Majority Deputy Press Secretary; John Cuaderes, Majority 
Deputy Staff Director; Brian Daner, Majority Counsel; Linda Good, 
Majority Chief Clerk; Tyler Grimm, Majority Professional Staff 
Member; Ryan M. Hambleton, Majority Professional Staff Member; 
Scott Schmidt, Majority Deputy Director of Digital Strategy; Jaron 
Bourke, Minority Director of Administration; Nicholas Kamau, Mi- 
nority Counsel; Adam Koshkin, Minority Research Assistant; and 
Rory Sheehan, Minority New Media Press Secretary. 

Mr. Lankford. The committee will come to order. 

I would like to begin this hearing by stating the Oversight and 
Government Reform mission statement. 

We exist to secure two fundamental principles: first, Americans 
have the right to know that the money Washington takes from 
them is well spent and, second, Americans deserve an efficient, ef- 
fective Government that works for them. Our duty on the Over- 
sight and Government Reform Committee is to protect these rights. 
Our solemn responsibility is to hold Government accountable to 
taxpayers, because taxpayers do have a right to know what they 
get from their Government. We will work tirelessly in partnership 
with citizen watchdogs to deliver the facts to the American people 
and bring genuine reform to the Federal bureaucracy. This is the 
mission of the Oversight and Government Reform Committee. 

Drivers across America today are going to fill up their gas tanks 
and they are going to complain about the price of energy. We are 

( 1 ) 
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Americans; that is what we do. We love to travel, but we hate to 
pay high gas prices. 

But there is also a new complaint: the frustration of filling up 
your car with ethanol, which is made from food and doesn’t burn 
as efficiently as gasoline; also, the variety of different options of 
what engine can take what fuel. 

I didn’t bring it with me today, but I have a 2011 vehicle that, 
when you open up the gas cap, on the door itself, on my vehicle, 
it has a big circle and a slash through it that says E15, telling me 
don’t you dare put that fuel in this vehicle, even though it is a 2011 
version. 

Renewable Fuel Standard, the RFS, requires that 35 billion gal- 
lons of ethanol equivalent biofuels and 1 billion gallons of biomass- 
based diesel be refined by 2022. To get there, refiners must have 
increasing amounts of renewable fuels, like corn ethanol into gaso- 
line, each year. 

However, when this law was written, in 2005, and expanded in 
2007, we were living in a different time, and the drafters assumed 
that gas demand would continue to increase. Since then, the reces- 
sion and the increased CAFF standards have pushed down the de- 
mand for gasoline. 

There is increasing evidence that RFS is not meeting the original 
bifold purpose to move the United States towards greater energy 
independence and security, and to increase the production of clean 
renewable fuels. 

Another market change since 2005 and 2007 is the current do- 
mestic energy boom, leading us to greater energy independence and 
security by leveraging our domestic petroleum supplies. Second, 
corn-based ethanol may not be any cleaner than gasoline and has 
other negative environmental consequences, such as using more 
water for reducing corn-based energy than refining gasoline. 

To account for these future uncertainties. Congress gave the ERA 
waiver authority to suspend RFS requirements for various reasons. 
EPA may waive requirements if there is an inadequate domestic 
fuel supply or if implementation of a requirement would severely 
harm the economy or environment of a State region of the United 
States. Last year, for example, in response to catastrophic drought 
conditions, several governors petitioned for a waiver. Although 
EPA found that the drought had created significant hardships, par- 
ticularly for livestock producers, EPA did not grant the waiver. 

Now we have a new challenge; it is called the blend wall. Be- 
cause the law requires increasing amounts of renewable fuels be 
blended into gasoline each year, if demand for gasoline goes down, 
the only way to meet the standard is by blending a higher percent- 
age of ethanol. 

Currently, it is not uncommon to see ElO or 10 percent ethanol 
fuel. This year, however, refiners predict they will have to blend 
into E15. This presents two problems: it may be a defective prod- 
uct. Many automakers will void warranties if motorists use any- 
thing higher than ElO in their cars because of the engine damage 
it can cause, especially to older cars, boats, engines, and non-vehi- 
cle motors. As I have already mentioned, for my truck, at home as 
well, even though it is a newer vehicle. 
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Consumers don’t want it at times. In my home State of Okla- 
homa, you will frequently find gas stations advertising pure gaso- 
line containing no ethanol in response to consumer demand. It is 
not uncommon for a gas station in Oklahoma City with a giant 
banner out front of it that says we sell real gas. 

By requiring refiners to produce a product that consumers can’t 
use and don’t want, it is only logical that this constriction of the 
market will increase fuel prices, causing economic damage as well. 
According to a study done by the economic consulting firm NERA, 
mandating E15 could increase the cost of gasoline by as much as 
30 percent by 2015 and increase the cost of diesel by as much as 
300 percent by 2015. 

In addition to refiners and consumers, other stakeholders are af- 
fected by this market distortion. Because of the over-reliance on 
food-based ethanol as a renewable fuel, the RES has a negative im- 
pact on our food supply and security. 

The goal of this hearing is to see how we can alleviate the pres- 
sure on consumers. One way to do this is to change the law. That 
is the job of the Energy and Commerce Committee, not this com- 
mittee. This committee oversees how the Executive Branch is im- 
plementing the current law. 

Today we will seek to learn what EPA can do, has done, or 
maybe has not done to ease the burden on consumers. 

I thank the witnesses, all of them, for their participation today 
and I look forward to hearing their testimony. 

I now recognize the distinguished ranking member, the 
gentlelady from California, Ms. Speier, for her opening statement. 

Ms. Speier. Mr. Chairman, thank you. I have a solution for you 
with your 2011 car. I just drove half way across the Country in my 
2008 Prius that takes any amount of fuel from any of those gas sta- 
tions and got me 45 miles to the gallon. So I highly recommend 
Priuses as potential cars for the future. 

Mr. Lankford. I could actually, with my Eord truck, put that 
Prius in the back of it. 

[Laughter.] 

Ms. Speier. It is very roomy inside. I am going to take you for 
a ride in it. 

Mr. Chairman, thank you. Let me start off by reading this 
quotation: Our prediction, if things go very, very well, is that re- 
newables could supply somewhere in the order of 30 percent of the 
world’s energy demands by the middle of this century. 

Now, as you think about who might have said that, I am sure 
lots of ideas come to mind that they may indeed be biofuel pro- 
ducers. But, as it turns out, the person who made this statement 
was the president of Shell Oil Company, Marvin Odum, in Qatar, 
at a recent conference that took place there. This is Shell Oil Com- 
pany talking about the benefits of renewables. 

The majority has chosen today to focus this hearing on only one 
aspect of the Renewable Euel Standard: our Nation’s signature law 
promoting the transition to cleaner fuel futures that Shell Oil and 
others say is on the rise. The so-called blend wall is an important 
and pressing issue for agriculture, refiners, and consumers. How- 
ever, as we address the blend wall, we must not lose sight of the 
forest for the trees. 
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The RFS, on the whole, is about national security, clean energy 
innovation, and job creation. As a matter of fact, domestic biofuels 
have created 400,000 jobs and $50 billion in new activity. 

Mr. Chairman, I have a letter here from Congressman Bruce 
Braley that I would like to submit for the record, that references 
the fact that our hearing today does not have one renewable fuels 
producer testifying and, in his State, there are some 39 ethanol 
plants with over 3 billion gallons of annual fuel production offering 
jobs to 63,000 people, and about two of the first cellulosic ethanol 
plants in the entire Nation are under construction in his home 
State. Those two plants coming on line will generate 6 million tons 
of biomass available to convert to cellulosic ethanol. So I would like 
to submit this for the record. 

Mr. Lankford. Without objection. 

Ms. Speier. In light of calls from some quarters to repeal the 
RFS, I would remind my colleagues that the RFS originated as bi- 
partisan legislation designed to achieve these critical goals. The 
RFS was first included in the 2005 Energy Policy Act under a Re- 
publican Congress and was signed into law by President Bush. In 
2007, the law was expanded with passage of the Energy Independ- 
ence and Security Act, also signed into law by President Bush. 

To be sure, I have my own concerns over the impacts of the Re- 
newable Fuel Standard on our vehicle fleet, on the food versus fuel 
problem, and on our environment. The law’s implementation has 
been far from perfect, but make no mistake, the EPA is charged 
with administering the RFS according to the law that Congress 
passed, and the RFS is still a relatively new policy. The EPA must 
use the flexible authority Congress granted it to ensure the RFS 
stays on track to meet our national clean energy goals. 

I look forward to hearing from the EPA today on how the agency 
intends to weed out any waste or inefficiencies in the programs and 
protect the integrity of its program moving forward. 

Moreover, as business works to scale up the production of cel- 
lulosic and other advanced biofuels, now is not the time to throw 
the baby out with the bath water by undermining the law before 
it has a chance to succeed. We are only one-third of the way into 
the RFS program; yet, renewable fuels remain capable of creating 
52 billion gallons of biofuels annually, decreasing dependence on 
foreign oil, reducing trade deficits, creating jobs, and reducing air 
pollution. 

The path forward demands continued support for those innova- 
tive technologies to produce alternative fuels such as biobutenol, 
cellulosic ethanol, green diesel, and green gasoline in order to pro- 
vide clean energy now and for future generations. 

Thanks to the RFS, the first two commercial-scale second genera- 
tion biofuel plants to be built in the U.S. are coming online this 
year, employing hundreds of Americans and injecting millions of 
dollars into local economies. Companies in Florida, Iowa, Kansas, 
Michigan, Nevada, Oregon, Texas, and Wyoming are leveraging the 
RFS to build the next wave of biorefineries in the years ahead, and 
not with one taxpayer dollar. 

In short, keeping the Renewable Fuel Standard on track is crit- 
ical if America is to succeed in the clean energy race of the 21st 
century. These are not Democratic goals or Republican goals; these 
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are American goals. Our Nation’s top scientists and military com- 
manders have repeatedly and urgently signaled the need to move 
forward on alternative fuels. 

At the end of the day, the question we need to ask is whether 
we want to produce real alternatives to oil in our fuel supply or 
not. American families who continue to suffer the consequences of 
a transportation system that is more than 95 percent dependent on 
oil know the answer to the question is yes. 

Mr. Chairman, I also have a couple other documents to submit 
for the record. One is from the Biotechnology Industry Organiza- 
tion and the other from the Advanced Biofuels Association. 

Mr. Lankford. Without objection. 

Ms. Speier. Thank you. 

Mr. Chairman, one more point. We also are in the middle of the 
mark on the National Defense Authorization Act, of which I am a 
member of, so I am going to have to move between committees for 
the next two hours, and I apologize in advance for my inability to 
be here for the whole hearing. 

Mr. Lankford. We will make sure that when we are talking 
about you is when you are gone, then. How about that? 

Ms. Speier. Thank you. 

Mr. Lankford. Okay. 

Members will have seven days to submit opening statements, as 
well, for the record. 

We will now recognize our first panel. 

Mr. Jack Gerard is the President and CEO of the American Pe- 
troleum Institute; Mr. Joel Brandenberger is the President of the 
National Turkey Federation; Dr. Jeremy Martin is the Senior Sci- 
entist of the Clean Vehicles Program of the Union of Concerned 
Scientists; and Mr. Lucian Pugliaresi is the President of the En- 
ergy Policy Research Foundation. 

Gentlemen, thank you all for being here. Pursuant to committee 
rules, all witnesses are sworn in before they testify. If you would 
please rise and raise your right hand. 

Do you solemnly swear or affirm the testimony you are about to 
give will be the truth, the whole truth, and nothing but the truth, 
so help you, God? 

[Witnesses respond in the affirmative.] 

Mr. Lankford. Thank you. You may be seated. 

Let the record reflect that the witnesses have all answered in the 
affirmative. 

In order to allow time for discussion, please limit your testimony 
to five minutes. Your entire written statement, of course, will be 
made part of the permanent record for this hearing. 

Mr. Gerard, you are up first, it looks like. We will be honored to 
receive your testimony. 

WITNESS STATEMENTS 

STATEMENT OF JACK GERARD 

Mr. Gerard. Great. Thank you, Mr. Chairman and Ranking 
Member Speier and members of the subcommittee. It is a privilege 
to be with you today. I appreciate the opportunity to share with 
you API’s concerns regarding the renewable fuels standard. 
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API, as you are probably aware, represents all aspects of the Na- 
tion’s oil and natural gas industry. We support employment for 
over 9.2 million Americans, constitute over 7.7 percent of our gross 
domestic product, and deliver more than $85 million a day to the 
Federal Government in the form of taxation, royalty, and other 
sorts of revenue. 

With the limited time we have today, I would just like to move 
right to the point: The Renewable Fuel Standard is irreparably bro- 
ken and poised to do significant harm to consumers, the economy, 
and the Nation’s fuel supply. The impact of the mandate has been 
made worse by EPA’s unwillingness to let science, court decisions, 
and common sense guide its implementation. 

Now EPA is currently facing the biggest test of all that has been 
mentioned already this morning, the ElO blend wall. The renew- 
able fuel mandates in the Renewable Fuel Standard increase year- 
ly, while demand for fuel in the United States is dropping, creating 
a situation known as the ElO blend wall. When this happens, refin- 
ers will be forced to blend a fuel with more than 10 percent ethanol 
or reduce production to meet the mandate, thus creating a crisis 
for consumers, whose automobiles are built and warranted for ElO. 
In fact, most consumer engines are designed for an ElO blend, in- 
cluding small engines, such as motorcycles, boats, and 
lawnmowers. 

EPA’s actions to approve E15 despite scientific evidence showing 
millions of automobiles could face engine and fuel system damage 
is an unnecessary risk to consumers, to automobiles, and to small 
engines. 

Quite frankly, EPA’s implementation of the RFS is galling. The 
agency has continued to set unrealistic cellulosic standards since 
2010, resulting in refineries having to pay the Government a fee 
for a fuel that doesn’t exist. Further, even after the industry suc- 
cessfully sued the Government for the return of our phantom fuel 
fees, EPA doubled down on its indefensible action by setting the 
2013 target volume even higher, flouting a U.S. Court of Appeals 
decision issued just days earlier striking down their 2012 mandate. 

To give you a big-picture view of the problem, let me summarize 
the study conducted by NERA Economic Consulting that Chairman 
Lankford mentioned earlier. The study found that once the blend 
wall is breached, the cost associated with diesel fuel would increase 
by 300 percent by 2015. Cost associated with gasoline would in- 
crease by 30 percent by 2015. In broad economic terms, the RFS 
could cause a $770 billion decrease in U.S. GDP by 2015 and re- 
duce take-home pay for American workers by $580 billion. Stag- 
gering numbers. 

Keep in mind all of this stems from EPA’s dogged enforcement 
of an obsolete law, which was written at a time of assumed energy 
scarcity for our Nation and heavy dependence on foreign-sourced 
energy. That is not our reality today. 

These impacts are unnecessary. The fact is the blend wall and 
its harmful impact on consumers could be prevented today if EPA 
would simply use the waiver authority, mentioned earlier, con- 
tained in the law to waive the RES completely or to at least waive 
down the volumes below the 10 percent. 
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Bottom line, EPA must act now to avoid the impending blend 
wall crisis. Longer-term, in our view, the best solution is for Con- 
gress to repeal the RES once and for all. 

The stakes are simply too high for inaction, which could cost con- 
sumers millions of dollars, place at risk small engines and auto- 
mobiles, and unnecessarily burden an already shaky economy. 

Thank you very much for your time and attention. I look forward 
to your questions. 

[Prepared statement of Mr. Gerard follows:] 



U.S. House of Representatives 



Committee on Oversight & Government Reform 
Subcommittee on Energy Policy, Health Care and Entitlements 
Up Against the Blendwall: Examining EPA's Role in the Renewable Fuel Standard 
Testimony of Jack N. Gerard 
President and CEO of the American Petroleum Institute 
June 5, 2013 

Good morning Chairman Lankford, Ranking Member Speier, and members of the 
Subcommittee. Thank you for the opportunity to address API's concerns regarding EPA's 
Implemehtation of the Renewable Fuel Standard. 

API represents all sectors of America's oil and natural gas industry, which provides most of our 
economy's energy, supports 9.2 million American jobs; 7.7 percent of the U.S, economy, and 
delivers more than $85 million a day in revenue to the federal government. 

Let's get right to the point: The Renewable Fuel Standard (RFS) is irreparably broken and poised 
to do significant harm to consumers, the economy and the nation's fuel supply, The impact of 
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the mandate has been made worse by EPA's unwillingness to let science, court decisions, and 
common sense guide its implementation. 

Now, EPA is currently facing the biggest test of all - the ElO blendwall. The renewable fuel 
mandates in the RES increase yearly, while demand for fuel in the U.S. is dropping, creating a 
situation known as the ElO blendwall. When this happens, refiners will be forced to blend a 
fuel with more than 10 percent ethanol or reduce production to meet the mandate, thus 
creating a crisis for consumers, whose automobiles are built and warranted for ElO, In fact, 
most consumer engines are designed for an ElO blend, including small engines, such as 
motorcycles, boats and lawnmowers. 

EPA's actions to approve EIS despite scientific evidence showing millions of automobiles could 
face engine and fuel system damage is an unnecessary risk to consumer safety, automobiles 
and small engines. 

Quite frankly, EPA's implementation of RFS is galling. The agency has continued to set 
unrealistic cellulosic standards since 2010, resulting in refineries having to pay the government 
a fee for a fuel that doesn't exist. Further, even after the industry successfully sued the 
government for a return of phantom fuel fees, EPA doubled down on its indefensible actions by 
setting the 2013 target volume even higher - flouting a U.S. Court of Appeals decision issued 


just days earlier striking down the 2012 mandate. 
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To give you a big-picture view of the probiem, let me summarize the study conducted by NERA 
Economic Consulting. The study found that once the blendwall is breached, the cost of diesel 
could increase by 300 percent by 2015, The cost of a gallon of gas could increase up to 30 
percent by 2015, In broad economic terms, RFS could cause a $770 billion decrease in U.S. GDP 
by 2015 and reduce take home pay for American workers by $580 billion. 

Keep in mind all of this stems from EPA's dogged enforcement of an obsolete law, which was 
written at a time of assumed energy scarcity for our nation and heavy dependence on foreign- 
sourced energy. That's not our reality today. 

These impacts are unnecessary. The fact is the blendwall and its harmful impact on consumers 
could be prevented today if EPA would simply use the waiver authority contained in the law to 
waive the RFS completely or at least waive down the volumes below 10 percent. 

Bottom line, EPA must act now to avoid the impending blendwall crisis. Longer-term, in our 
view, the best solution is for Congress to repeal RFS once and for all. 

The stakes are simply too high for inaction, which could cost consumers millions of dollars, 
place at risk small engines and automobiles, and unnecessarily burden our still shaky economy. 


Thank you for your time and attention today. 
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Mr. Lankford. Thank you. 

Mr. Brandenberger. 

STATEMENT OF JOEL BRANDENBERGER 

Mr. Brandenberger. Chairman Lankford, Ranking Member 
Speier, members of the subcommittee, my name is Joel 
Brandenberger. I am president of the National Turkey Federation, 
which represents 98 percent of the commercial turkey industry in 
this Country. I am testifying today on behalf of 148,000 growers 
and employees nationwide working at more than two dozen proc- 
essors and 300 allied companies that comprise the $29 billion U.S. 
turkey industry. 

Our members and I thank you for this opportunity to discuss the 
impact of the Renewable Fuel Standard and to examine the role 
EPA plays in managing this exceedingly rigid Government man- 
date. We will look at the way the RFS has distorted feed costs and 
how that has increased the prices consumers pay at restaurants 
and in grocery stores. We will also show you how EPA has ignored 
or certainly underutilized the significant power Congress gave it to 
prevent this very situation. 

Everyone involved in the ethanol debate loves to cite facts and 
figures to support their case about what the RFS has or has not 
done, but the truth can be done in just a few key statistics. 

When the RFS was created in the 2005 energy bill, livestock and 
poultry consumed about 55 percent of the corn crop and ethanol 
about 14 percent. 

Today, by gobbling up 43 percent of a larger corn crop, compared 
to livestock’s 41 percent, ethanol has become the Nation’s top corn 
consumer. Ethanol consumption of corn has jumped by 3 billion 
bushels in that time and feed usage has dropped by 1.5 billion 
bushels. 

Turkey production, which was on the rise in 2006, began plum- 
meting in 2008 and remains today almost 10 percent below its 10- 
year high. Most others in livestock and poultry would tell similar 
stories. 

The RFS is to blame, period. Corn is the major ingredient in tur- 
key feed, as it is for almost all livestock and poultry. Higher corn 
prices led a North Carolina company earlier this year to announce 
it is ceasing turkey production after more than a half century in 
business. Last year, a California company declared bankruptcy, cit- 
ing the RFS as the major factor in its decision. Under similar cir- 
cumstances, in 2008, two turkey companies went out of business; 
a grower and cooperative in Iowa cut production by 50 percent and 
another cooperative in Mr. Chaffetz’s district closed its doors for 
three months. 

The turkey industry already has lost 750 jobs this year. You 
would have to build quite a few ethanol plants to replace those lost 
jobs. If the feed supply does not become more secure and feed costs 
do not stabilize, other companies could find themselves at risk. 

Many economists and meat and poultry producers predicted this 
outcome. The only ray of hope at the time the RFS was created was 
Congress’s decision to allow EPA to waive all or part of the man- 
date if economic circumstances warranted. Twice now States have 
petitioned the EPA for such a waiver and both times EPA has de- 
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nied the request. The impact of the most recent waiver denial is 
still being felt today. 

The failed waiver process is the biggest indicator of just how 
flawed and rigid the RFS really is. I am sure no one intended to 
craft a policy that picked winners and losers among the Nation’s 
corn consumers and that hurt hardworking Americans, but that is 
what happened because the waiver process, as written, is not 
quick, is not efficient, and is highly politicized. 

Though it anticipated the potential need for RFS flexibility. Con- 
gress did not anticipate the RFS, after nearly a decade, would re- 
main the primary force behind ethanol production. The ethanol in- 
dustry’s extreme dependence on the RFS results in EPA facing 
enormous political pressure when a waiver request is submitted. 

In 2008, EPA denied a waiver request from Texas, despite cir- 
cumstances that would have led anyone to believe that the corn 
crop was going to be short. In the end, EPA’s gamble paid off that 
year and the market adjusted. But last year, when several States, 
led by Arkansas and North Carolina, submitted waiver petitions, 
EPA went double or nothing on its bet and again denied the peti- 
tions, stating an RFS waiver would not impact ethanol production 
and thus “will have no impact on corn, food, or fuel prices.” The 
agency claimed to have extensive analysis to support that decision, 
but it didn’t actually release that analysis at the time it rendered 
its decision. 

EPA also failed to follow the statutory requirement that it con- 
sider regional impacts of the RFS, stating it was required only to 
determine the mandate’s national impact. With such a generaliza- 
tion, EPA effectively rendered the waiver mechanism meaningless. 

Unlike 2008, the outcome of EPA’s gamble is far from clear. The 
weather refuses to cooperate. In place of drought you have extreme 
rains in the heartland that are slowing corn and soybean plantings. 
Corn contracts for the month of May closed at more than $7 a 
bushel, more than two and a half times the price of corn pre-RFS. 

The Government can’t control the weather, or most factors that 
affect the corn supply, but it does have the power to take pressure 
off the corn markets. The consequences of not using that power are 
becoming more severe. Turkey companies and others that produce 
animal proteins are cutting production; income on livestock and 
poultry farms is declining; workers in meat and poultry plants face 
cutbacks; and every American is feeling the bite at the dinner table 
and at the gas pump. 

It is time to repeal a significant portion of, or drastically reform, 
the RFS, and we thank you for the opportunity to be part of that 
process today. I would be happy to answer any questions. 

[Prepared statement of Mr. Brandenberger follows:] 
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Written Testimony of Joel Brandenberger 
President, National Turkey Federation 
June 5, 2013 

Chairman Lankford and Ranking Member Speier, my name is Joel Brandenberger, and I am 
president of the National Turkey Federation (NTF). NTF represents 98 percent of the 
commercial turkey industry, and I am testifying today on behalf of more than 148,000 growers, 
more than two dozen processors and more than 300 allied companies that comprise the $29.5 
billion U.S. turkey industry. 

Our members and I want to thank you for the opportunity to discuss the impacts of the 
Renewable Fuel Standard (RFS) and to examine the role the Environmental Protection Agency 
(EPA) plays in managing this exceedingly rigid government mandate. Our focus today will be 
on the way the RFS has distorted feed costs for turkey producers - as well as the rest of livestock 
and poultry producers - and ultimately how that distortion has unnecessarily increased the prices 
consumers pay for food at restaurants and grocery stores. We also will show how EPA has 
ignored the significant power it was given by Congress to prevent this very situation from 
occurring. 

Everyone involved in the ethanol debate likes to trot out facts and figures to support their case 
about what the RFS has and has not done. Fm going to keep it exceedingly simple here at the 
start: 

• When the first RFS was created in the 2005 Energy Bill, livestock and poultry were 
consuming more than 6.1 billion bushels of com, or about 55.2 percent of the crop. Back 
then, ethanol used 1 .6 billion bushels and that amounted to 1 4.4 percent of the com crop. 

• Today, livestock and poultry consume about 4.4 million bushels, or 40.8 percent of the crop. 
Ethanol today consumes 4.6 billion bushels of com: that’s 42.7 percent of all the com 
produced in the country. On top of that, com stocks are at near-record lows and com prices 
at near-record highs. 

• Turkey production, which was on the rise in 2006, began plummeting by 2008 and still 
remains almost 10 percent below its 10-year high. Most others in livestock and poultry 
would tell similar stories. 

Those are pretty sobering statistics, and nothing but the RFS is to blame. Energy costs are higher 
than in 2006, but the increase in energy prices are only a fraction of the increase in com prices. 
Com is the major ingredient in turkey feed and almost all livestock and poultry. Com is the 
primary reason why one turkey company went bankrupt in 2012 and why the industry already 
has lost 750 Jobs in the last 12 months. You would have to build 10 to 15 ethanol plants to 
replace the jobs that were lost in rural America last year alone. 
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Almost everyone involved in meat and poultry production predicted this outcome when the first 
RFS was being debated. The only ray of hope we had at the time was that Congress allowed 
EPA to waive all or part of the RFS, if economic circumstances permitted. Twice now, states 
have petitioned the EPA for such a waiver, once in 2008 and again last year. Both times, EPA 
has denied the request. Though it was not apparent at the time EPA denied the 2008 waiver, the 
market corrected relatively quickly. In last year’s case, though, it is unclear whether EPA’s 
decision is not going to have long-lasting consequences. Six months have passed since the 
waiver was denied, and the consequences are still being felt in the turkey industry. The lack of 
flexibility on the part of EPA to waive a part or this entire mandate also is having real 
consequences on Americans from their dinner table to their paycheck. 

The failed waiver process is only a symptom of what is a flawed, rigid government policy that is 
the RFS. While I am sure the decision makers at the time had good intentions to develop a 
policy that did not pick wiimers and losers or adversely hurt other industries unintentionally, the 
fact is it has done all these things. Current U.S. biofuels policy contains escalating corn-based 
ethanol blending requirements (RFS) that do not automatically adjust to energy and com market 
realities. That same policy contains cellulosic ethanol requirements that do not reflect the fact 
that the biofuels industry, despite decades of effort and large subsides, has failed to develop a 
commercially viable process for converting cellulosic biomass to ethanol. 

Corn-based ethanol blending requirements have pushed com prices, and thus ethanol production 
costs, so high that the market for ethanol blends higher than 10 percent are essentially non- 
existent. That same policy has also destabilized com and ethanol prices by offering an almost 
risk-free demand volume guarantee to the corn-based ethanol industry. Domestic and export com 
users other than ethanol producers have been forced to bear a disproportionate share of market 
and price risk. 

Additionally, consumers have seen food prices increase faster than general inflation since the 
cunent RFS was enacted in 2007. Food affordability, which had been improving for decades, 
now is deteriorating. 

Job creation in the food sector has been substantially reduced by the diversion of com to ethanol 
production. Almost 1 million potential food sector jobs that could have been created from 2007 
to 201 1 were not. Diversion of com to ethanol production is one contributing factor to the 
prolonged recession in the U.S. labor market. 

It can also be proven that increases in ethanol production since 2007 have made little, or no, 
contribution to U.S. energy supplies, or dependence on foreign crude oil. Domestic gasoline 
production and cmde oil use have not been reduced. If the RFS is made more flexible, and 
ethanol production shrinks because of market forces, we can easily replace ethanol with gasoline 
currently being exported. 
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Com users, such as the turkey industry, need assurance of market access in the event of a natural 
disaster like the one we experienced last year that lead to a significant reduction in com 
production. Ethanol producers should fully share the burden of market adjustments, along with 
domestic food producers and com export customers. Ethanol prices should reflect the fuel’s 
energy value relative to gasoline, not a com price that is both inflated and destabilized by the 
inflexible RES. 

Finally, the RFS schedule should be revised to reflect the ethanol industry’s inability to produce 
commercially viable cellulosic fuels. Policy should reflect reality when undeniable barriers to 
achieving policy goals exist. 

Despite the inflexible nature of the RFS, Congress did give the meat and poultry industry an out. 
When Congress enacted the expanded RFS in the Energy Independence and Security Act of 2007 
(EISA), the stmcture was complex. Given the 1 5-year statutory schedule imposed by the law - 
including the specification of four different fuel mandates, each with a separate schedule - 
Congress wanted to ensure that certain “safety valves” for the RFS would be available. Thus, 
EISA retained and expanded Clean Air Act (CAA) section 21 l(o) (7). Among other provisions, 
CAA section 2 1 1 (o)(7) allows the Administrator of the EPA to reduce the required volume of 
renewable fuel in any year based on severe harm to the economy or environment of a state, a 
region or the United States, or in the event of inadequate domestic supply of renewable fuel. 

This is the waiver 1 mentioned at the outset of this testimony. 

We were assured back in 2007 that the waiver provisions in CAA section 21 l(o) (7) were an 
important part of Congress’ intended implementation of the RFS. This waiver authority would 
help guarantee the domestic economy and environment were protected as production of 
conventional renewable fuels increased and we moved to broader use of advanced 
biofuels. Clearly, in 2007 Congress anticipated that unforeseen circumstances would require the 
EPA to exercise flexibility with the RFS. 

Now, five year later, U.S. com prices have consistently risen, and the com market is increasingly 
volatile since the expansion of the RFS in 2007. This reflects the reality that more than 40 
percent of the com crop now goes into ethanol production. As noted, ethanol now consumes 
more com than animal agriculture, a fact directly attributable to the federal mandate. While the 
government cannot control the weather or almost any other facture that can come to bear on the 
U.S. com supply, it fortunately has one tool still available that has the potential to directly impact 
com demand. By adjusting the normally rigid RFS mandate down to align with current market 
conditions, the federal government can help avoid dangerous economic situations caused by 
prolonged record high cost of com. 

This year, as we sit here today, the U.S. com supply is facing dangerously low carryover stocks 
again and regardless of what ultimately will happen with the weather situation (currently the 
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largest com producing state is underwater during planting season) later this summer - if there is 
a hiccup in planting we will see another significant increase in com prices and we will truly be 
faced with shortages of com or a drastic increase of com imported from other countries to meet 
the demand for livestock and poultry production. 

On November 16, 2012 the EPA rejected requests from the Governors of Arkansas, North 
Carolina, New Mexico, Georgia, Texas, Virginia, Maryland, Delaware, Utah and Wyoming who 
asked for waivers from the RES. They were joined by members of Congress and a coalition 
representing farm groups, other industries and interest groups that oppose increased mandated 
com ethanol production. 

EPA turned down the request, stating “the body of information shows that it is very likely that 
the RFS volume requirements will have no impact on ethanol production volumes in the relevant 
time frame, and therefore will have no impact on com, food or fuel prices.” They went on to say 
that their, “extensive analysis makes clear that Congressional requirements for a waiver have not 
been met and that waiving the RFS will have little, if any, impact.” 

The troubling part of this statement is that to date, even after Congressional inquiries were made, 
the EPA has not made available to the public the “extensive analysis” so that Congress and the 
American public could review EPA’s findings and if the facts do bear out their claims. Despite 
what we believed was a strong case for severe economic harm, EPA did not allow the waiver and 
com contracts for the month of May closed around $7.60 a bushel which is over two and a half 
times the price of com pre RFS. 

One analysis of what the waiver might have done suggests that a waiver of the RFS in 2013 
could have been a $52 per capita decrease in food and fuel cost for everyone man women and 
child if they would have granted the 1 00% reduction of the RFS for one year - that is $208 back 
in the pocket for a family of four. For U.S. consumers that’s about a $16 billion dollar hit with a 
total economic impact of about $3 1 billion that will not go back to hard-working families. 

In the turkey business alone, extrapolate that scenario out and we would expect about a $ 1 .3 1 
increase per bushel with soybean meal adjusting proportionate to com. So, the impacts of the 
waiver being rejected to our industry would likely to be in the ballpark of a $435 million tax on 
turkey farmers this year. To put this in perspective, the turkey industry used appro,ximately $2.4 
billion in grain and oilseed meal in 20 1 1 . If last year did not have enough conditions present to 
prove “severe economic harm” then what catastrophic event has to happen in order to get EPA to 
grant this needed relief? 

Contrast the facts surrounding the 2012 waiver request with the first time a state asked EPA for 
relief fiom the RFS back in 2008. The EPA Administrator Stephen Johnson, at that time, said 
“the government agency denied the waiver request because it did not find that the RFS caused 
"severe economic harm," continuing "the EPA’s professional staff conducted a detailed analysis 
and found that the RFS mandate is not causing severe economic harm, but rather strengthening 
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the nation's energy security and farm communities." A similar response and again very little of 
the EPA analysis ever reached the American people. The following year we saw how price 
spikes caused by this government mandate impacts turkey growers when com prices reached 
almost $8 per bushel, U.S. turkey production declined by 9 percent, resulting in loss of rural 
jobs. 

What followed was a nationwide reduction in protein production that had a negative impact on 
all companies and all segments of the turkey industry. Regardless of plant location, an average 9 
percent cut in pay to the growers impacted not just the growers themselves but also their local 
communities and rural economies. Additionally, it is important to remember that 9 percent 
represents a national average; in some areas, the impact was more severe. Because of the 
increased 2008 com prices, two companies, representing more than 50 individual growers made 
the difficult decision to close their doors for good. While some of those growers found new 
processors for whom they could work, others were forced out of the turkey business for good. 
That year, another western-state turkey operation stopped production for three months in an 
effort to wait out high prices. Finally, another company, a grower-owned cooperative, was 
forced to cut its production during that time by 50 percent. 

Now, because of the stmeture of the turkey industry, a large portion of the economic harm 
incurred by the exponential rise in com and soybean prices is absorbed by our companies or 
cooperatives. However, the harm to the turkey grower is often overlooked. The typical turkey 
grower relies on an average of 3-4 flocks of turkeys a year and in most cases is paid on the 
weight of those flocks at the time of processing. When com prices rise and feed prices escalate 
beyond a certain point, most turkey companies will reduce production. On October 9, 2012 
Zacky Farms, a California turkey processor, announced it had filed for Chapter 1 1 protection and 
cited increased feed costs as a key factor in the company’s financial stmggles. This year, a 
North Carolina based turkey company closed its doors to turkey production. If feed costs do not 
decline, other companies could find themselves at risk. While we have all heard the sound bites 
about how the RFS has put money back into farm families’ pockets - just as many or more rural 
communities that rely on meat and poultry production have been negatively impacted with job 
loss or decreased profits due to the arcane and inflexible government mandate. We are paying 
the price now; ultimately everyone will end up paying more for this ill-conceived government 
policy. 

Thank you Mr. Chairman for the opportunity to testify today, I will be happy to answer any 
questions at this time. 
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Mr. Lankford. Thank you. 

Dr. Martin. 

STATEMENT OF JEREMY I. MARTIN, PH.D. 

Mr. Martin. Chairman Lankford, Ranking Member Speier, and 
members of the subcommittee, thank you for the opportunity to tes- 
tify about the opportunities and challenges facing biofuel policy 
today. My name is Jeremy Martin. I am a senior scientist at the 
Union of Concerned Scientists. UCS is the Nation’s leading science- 
based nonprofit putting rigorous, independent science to work to 
solve our most pressing problems. 

The goals of the Renewable Fuel Standard are smart goals; not 
just more biofuels, but better biofuels that go beyond fuel-based 
fuels. The RFS is a practical policy to cut oil use and increase do- 
mestic production of clean, low carbon biofuels. It will provide rural 
economic development and ensure that the U.S. converts its leader- 
ship in science and technology into good jobs in the growing clean 
energy industry. 

But there are certainly real problems posed by today’s fuels, both 
oil and corn ethanol. The solution is not to lock in the status quo. 
We need to move forward with the next generation of advanced 
biofuels. 

To get there, we need a stable Renewable Fuel Standard to serve 
as a foundation for investments in biofuels made from waste prod- 
ucts, agricultural residues, and environmentally friendly energy 
crops. For this reason, we do not support legislative changes to the 
RFS. 

According to our analysis, ample domestic biomass resources are 
available to support RFS targets, and developing these biomass re- 
sources will provide economic opportunities, rural developments, 
and good jobs not just in the corn belt, but all over the Country. 
What is needed is to scale up the industry that will convert this 
biomass into clean fuel. 

The first commercial scale cellulosic biofuel facilities are now 
starting up in Florida and Mississippi, and several more are under 
construction in Iowa and Kansas. But while this progress is encour- 
aging, it will take time to scale up a new industry, as it did for the 
oil and corn ethanol industries. In the meantime, the gap between 
the schedule laid out in 2007 and the actual scale-up means that 
EPA needs to adapt their implementation of the RFS to today’s cir- 
cumstances. 

We have done extensive analysis, informed by the work of agri- 
cultural economists across the Country and around the world, on 
the options EPA has to administer the RFS consistent with the law 
that Congress passed in 2007. The smart approach is to limit the 
mandates for food-based fuels to 20 billion gallons in 2022. Under 
this approach, biofuels continue to grow, but at a slower rate than 
we have seen over the last few years, which will reduce pressure 
on food markets and slow agricultural expansion. Growth beyond 
this limit should come from non-food-based cellulosic biofuels. 

Realizing the full 36 billion gallon ambition of the RFS is critical 
to delivering on the economic and environmental benefits of the 
RFS, but our analysis and experience over the last few years shows 
that expanding food-based biofuels is not the smart path to get 
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there. Biofuels are now a major factor in U.S. and global agricul- 
tural markets, so the implementation of the RFS must be informed 
by, and responsive to, agricultural market factors. Failure to do so 
doesn’t just raise food prices, it undermines the goals of the RFS 
itself 

We also need to acknowledge the challenges of adapting our vehi- 
cles and infrastructure to a changing set of fuels. What is called 
the blend wall is, in reality, more like a set of speed bumps. There 
is no reason we need to fuel up with at least 90 percent gasoline 
forever. But we do need to proceed with caution. 

Today’s RIN prices provide the economic driver to support expan- 
sion of drop-in biofuels and higher ethanol blends, but if we try to 
change our fuel mix faster than our vehicles and fueling infrastruc- 
ture can accommodate, we may set back the transition we need to 
make. 

Under the RFS implementation strategy, we advocate the scale- 
up of advanced biofuels will be more gradual than is presently an- 
ticipated. This means we have time to get it right, coordinating the 
transition of our fuel mix, our vehicles, and our fueling infrastruc- 
ture. 

Congress gave EPA the tools and flexibility it needs to admin- 
ister the RFS in a smart way, adapting to changes that were un- 
foreseen in 2007. Opening the RFS now will create regulatory un- 
certainty, delaying investment in the real solutions that the RFS 
is delivering. 

Instead, EPA needs to work with DOE, USDA, and all the stake- 
holders to set ambitious, but realistic, goals for the next phase of 
the RFS, from 2016 to 2022, consisting with the constraints in agri- 
cultural markets and vehicle and fueling infrastructure, but mov- 
ing forward on the oil saving and climate solutions we need. The 
infrastructure for gasoline and corn ethanol is already built out, 
and they will be around with or without the RFS. What is at stake 
is the next generation of biofuels, fuels that do not compete with 
food and offer dramatically lower carbon emissions. 

We are not moving forward on these as fast as we hoped to be 
in 2007, but the RFS is pointing us in the right direction. We need 
to deal with today’s challenges and keep moving forward towards 
better biofuels tomorrow. 

Thank you again for the opportunity to be here today. I have pro- 
vided additional details in my written testimony, and I would look 
forward to answering any questions. 

[Prepared statement of Mr. Martin follows:] 
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Thank you for the opportunity to testify about the important challenges facing biofuels policy today. My name is 
Jeremy Martin. I am a senior scientist working on biofnels policy at the Union of Concerned Scientists. UCS is 
the nation's leading science-based nonprofit putting rigorous, independent science to work to solve our planet’s 
most pressing problems. 

My written testimony addresse.s the goals of the Renewable Fuels Standard (RFS) and describes Lire llexibilily 
built into the RFS. My testimony also recommends an implementation strategy to address the significant 
challenges facing biofuels policy today, while maintaining support for investments in advanced biofuels that w'ill 
move us beyond food based fuels and realize the goals of the RFS, albeit on a slower schedule than the current: 
timeline of the RFS, We need to move forward these next generation better biofuels and to get there w'e need a 
stable RFS to seiTe as a foundation for investments. For that reason, we do not support legislative changes to the 
RFS. 

The goals of the RFS are smart goals 

It is imporlanl to start by acknowledging the important role that the RFS plays in achieving a cleaner fuel future, 
based on three important and well-crafted goals: 

• More Biofuels: Expanded production of clean biofuels, together with improved efficiency, electric 
vehicles and other innovative technologies can cut our projected oil use in half over the next twenty years, 
and by reducing our oil use we reduce the problems our oil use causes our economy, our security and our 
climate, 

« Better Biofuels; The RF'S is not static, it requires the biofuel.s industry to get cleaner over time, so that 
the biofuels called for in the RFS over the coming years are different, and cleaner, than tho.se of today. 
Moreover, the RFS is based on full lifecycle impact of biofuel production, including the impacts that 
large-scale biofuel use has on agriculture and land use change in the United States and around the world. 

* Beyond Food: The RFS recognizes the limited potential to use food as fuel. For this reason the big target 
- the 36 billion gallon headline number - relies on cellulosic biofuel, made from non-food biomass, more 
than it relies on corn based ethanol. 

The challenges caused by today’s biofuels 

That said, it is also important to acknowledge that neither the RFS, nor its implementation to date, have been 
perfect. The rapid expansion of corn ethanol over the last decade, under a variety of policies culminating in 
RFS2, along with the expansion of vegetable oil-based biodiesel, primarily in the European Union, has 
profoundly altered global agricultural markets. These changes are contributing to higher food prices in the U.S, 
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and the developing world, accelerating deforestation, and exacerbating other problems like water pollution caused 
by com fai'ming. 

Policy ~ including, and not just the RFS, but tax policy, trade policy, agricultural policy, and policy on fuel 
additives - certainly played a major role in creating these- problems. However, reversing course on the RFS will 
not solve these problems. By most independent analysesy ethanol, blends approaching 10% are here to stay, with 
or without the RFS. So failing to deliver on the full vision of the RFS means we stay where we ai e, with corn 
ethanol and gasoline, but with no prospect of moving to cleaner biofuels going forward. Rather than locking in 
the status quo, the smart choice is to keep moving forward on the longer-term goafs of the RFS, the goals of better 
biofuels that go beyond food. 

The role of biomass based fuels 

In contrast to the challenges of food based fuels, the opportunities to expand non-food cellulosic biofuels are 
substantial. According to our recent analysis^ the domestic resources to produce biomass are far in excess of 
what is required to meet the 16 billion gallon target for the RFS in 2022. 



Using wa.stes, agricultural rc,sidiies like corn .stalks, and environmentally friendly perennial grasses to make fuel 
can expand the opportunities to produce biofuels beyond the corn belt to many more .states, and can do so while 
playing a positive role in our agricultural system, helping to reduce pollution caused by intensive com farming. 
The biomass resources are available, but to realize their potential, we also need a large scale industry to make 
them into u.seful fuel. 

The first commercial vscale cellulosic biofuel facilitie.s are starting up now in Florida and Mississippi, and several 
more arc under construction in Iowa and Kansas. This is a major milestone, and it would not have happened 
without the RFS. But while the progress is encouraging, it is delayed compared to the schedule described in the 


' Union of Concerned Scientists (UCS). 2012. The promise of biomass: clean power and fuel - if handled right, Online at 
hU!):/hvww.iicsu.sa.ors/Lis.st'!s/docmntnts/c}eim vehicies/Biomass-Resource-Asscssmenf.pdf 
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RFS. It will take time to scale up a new fuel industry, as it did for both the oil and corn ethanol industries. And 
the economic headwinds of the last few years didn’t help. But regardless of the reason, the gap between the 
schedule laid out in 2007 and the actual scale-up means EPA needs to adapt their administration of the RFS going 
forward to the circumstances today. 

The RFS is a flexible policy framework 

The RFS is a more flexible policy than many people appreciate, and Congress was smart to give EPA the 
authority to adapt the second phase of the policy to circumstances, and move us forward in a pragmatic way. 

Now EPA must use that flexibility and provide more clarity on the path ahead. To start with, EPA .should 
acknowledge that 36 billion gallons (BG) is no longer a realistic target for 2022. 

36 BG 
24 BG 
12 BG 
0 BG 


In fact, a careful reading of the RFS reveals that it not really a 36 billion mandate for 2022 at all It i.s more 
accurately described as a mandate for 20 billion gallons, plus whatever level of cellulosic biofuel production is 
actually achieved, up to a maximum of 16 billion gallons (call it a 20BG + RFS for short). Of this, 15 billion 
gallons comes from conventional biofuels like com ethanol, which is already built out and for the mo.st part 
locked into fuel markets. There is also a mandate for non-cellulosic advanced biofuels, fuels like biodiesel, 
sugarcane ethanol, and .some newcomers like ethanol from grain sorghum and biobutanol. This mandate grows 
steadily to 5 billion gallon.s in 2D22, which may sound modest compared to 15 billion gallons of corn ethanol, but 
is actually a very rapid expansion from where these fuels are now. So that adds up to 20 billion gallons. But the 
largest ptut of future mandate growth was supposed to come from cellulosic biofuels. 

However, the scale-up of cellulosic biofuels is not happening at the rate anticipated in the original RFS schedule. 
Even vvUh robust inve.siment and steady growth, cellulosic biofuel production capacity in 2022 will probably be 
ci6.ser to 2 billion gallons than 16 BG (projection data in the figure below is from the 2012 Annual Energy 
Outlook^). 
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■ Energy Information Admini.stration. 2012. Annual Energy Outlook 2012. Online at 
http.7/www,eia.gov/forecasts/aeo/pdf/0383(2012).pdf. 
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The RFS anticipated this possibility, and requires the EPA to adjust the mandates annually in line with projected 
capacity, a requirement reaffirmed in the recent court ruling^. So in total the real minimum mandate for 2022 is 
likely to be closer to 22 billion gallons than 36 BG, and it will be 2030 before we are likely to see u full 36 billion 
gallon mandate reached. 

EPA /las an important decision to make 

FiP A has the authority to backfill this cellulosic shortfall in part or in full, by expanding the mandates for 
biodiesel, sugarcane ethanol and other non-cellulosic advanced biofuels. This is described schematically in the 
figure below. On the left is the path forward if EPA adjusts the advanced and conventional mandates by the same 
ami>unl as the cellulosic mandate. This maintains the same growth rate for non-cellulosic advanced biofuels, and 
the same impact on food markets, as in the original RFS schedule. But, with reduced production of cellulosic 
biofuel, the 20BG+ RFS will not reach 36 billion gallons in 2022. To reach the full 36 billion gallon target will 
likely take at least until 2030. On the right is the trajectory if EPA does not adjust the advanced mandate with the 
cellulosic mandate, and hies to stay on track for 36 billion in 2022 (the 36BG RFS). To accomplish this requires 
the food based advanced biofuels like sugar ethanol and vegetable oil based biodiesel to grow to more than 18 
billion gallons, instead of the 5 billion gallons in the original schedule. 
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Doing thi.s might seem to keep u.s closer to the original schedule, but it comes at the expense of dramatically 
expanding the use of food ba,secl fuels. Our analysis, and that of agricultural economists from Illinois to the 
Organization for Economic Co-operation and Development, demonstrates that the actual consequences of trying 
to make up for the mi.ssing cellulosic biofuels with biodiesel dr sugarcane ethanol will lead to unintended 
counterproductive outcomes^. These include a massive circular ethanol trade with Brazil, exchanging billions of 


^ American Petroleum institute v. U.S, Environmental Protection Agency, 12-1139, U.S. Court of Appeals for the District of 
Columbia Circuit (Washington). 

For more details, see our comments on U.S. Environmental Protection Agency’s “Regulation of Fuels and Fuel Additives: 
2013 Renewable Fuel Standards'’ 78 Fed. Reg. 9282 (February 2 1, 20! 3) fEPA-HQ-OAR-201 2-0546] 
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gallons of our corn ethanol for Brazilian sugar ethanol, and mandates for biodiesel that exceed available resources 
in the U.S., and, indirectly, cause increases in production of palm oil in Southeast Asia that would accelerate 
deforestation with emissions that undermine the goals of the RFS. Trying to stay on the original schedule without 
the needed cellulosic biofuel production capacity also creates major problems for our vehicle and fueling 
infrastructure. 

Smarter implementation helps to address the blend wall in a responsible manner 

There are also real challenges adapting our vehicle and fueling infrastructure to a changing set of fuels. But what 
is commonly called the “blend wall” is, in reality, more like a set of speed bumps. There is no reason we need to 
fuel up with at least 90% gasoline forever. But if we try to change our fuel mix faster than our vehicles and 
fueling infrastructure can accommodate, we may undermine the transition we need to make. Under the RFS 
implementation strategy we advocate, the scale up of advanced biofuels will be more gradual than is presently 
anticipated. This provides time and flexibility for the market to adjust. Biofuel use can move past the blend wall 
through increased use of higher blends, as well as drop in fuels including butanol and renewable gasoline and 
diesel. Renewable Identification Number (RIN) prices make this economically viable, but the transition beyond 
El 0 must be managed to ensure volumes grow in sync with the required vehicle and fueling infrastructure. 

2012 corn ethanol waiver request 

UCS submitted comments urging ERA to adjust the mandate for 2013 in light of the drought, and we disagreed 
with their decision not to grant any waiver^. The economic analysis EPA relied on for their decision found that at 
blending levels up to ElO, changes in the mandate would not substantially change the actual amount of ethanol 
production, and therefore would not have resulted in significant relief for other users of corn. By in large we 
agree with this analysis, and several independent analysts came to similar conclusions. However, while the 
opportunity to provide relief was limited, the analysis suggested it was not insignificant. In light of this we 
encouraged EPA to make a modest 15% adjustment to the 2013 mandate. We argued that such an adjustment 
would have reduced the risk that the mandate hinders the market-based rationing of the diminished com crop in 
2013. However, we argued against a larger waiver, since larger adjustments wouldn’t have provided additional 
relief, and would destabilize the RFS. 

The analysis that EPA used to reach their decision to reject the 2012 waiver requests was particular to the 
circumstance in the ethanol market that year. Two key factors, the incentive of blenders to blend up to ElO, even 
in the absence of a binding mandate, and the presence of a large stock of carry-forward RINs from over 
compliance in previous years provided compelling reason to doubt that a waiver would provide relief. Perhaps 
the most compelling evidence came in the form of the very low RIN prices for conventional ethanol that prevailed 
at that time, suggesting that even at those low prices obligated parties were not interested in avoiding heir 
compliance obligation. 

The circumstances upon which EPA based its analysis in the 2012 waiver decision are unlikely to be repeated. 

The low RLN prices which prevailed at the time of the decision have given way to higher prices, which suggest 
that obligated pailies would reduce ethanol use in the event of a waiver. This is to say that market conditions 
beyond ElO are different in important ways than they are with mandates below ElO. The current RIN prices 

^ See our comments to US Environmental Protection Agency's "Request for Comment on Letters Seeking a 
Waiver of the Renewable Fuel Standard" 77 Fed. Reg. 52715 (August 30, 2012) [EPA-HQOAR- 
2012-0632; FRL-9721-7] 
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suggest that the RFS is starting to work as designed, to support the use of biofuel in excess of what would have 
occurred without the policy. This is a feature of the RFS design, rather than a bug. An implication of this feature 
is that under these circumstances EPA waivers will be expected to significantly alter fuel markets, which will give 
them the opportunity to provide relief in future crisis that their analysis suggested they lacked last year. 

Because of the importance of biofuel policy to agricultural markets, it is important for EPA to be flexible in their 
implementation of the RFS, and to take into consideration of the impact of fuels policy to these markets. While 
last year’s drought was a significant event, the decisions EPA has to make about the future course of the RFS are 
even more important. It is illustrative of the profound impact of EPA decisions on U.S. and the world agricultural 
markets that the Organization for Economic Co-operation and Development and the Food and Agriculture 
Organization of the United Nations devoted an entire chapter of their global long-term agricultural outlook to 
biofuels, and about half of that to evaluating the future of the RFS^. 

A Smart Path Forward 

EPA should get out ahead of this challenge, and start using the flexibility Congress gave them in the 
administration of the RFS. The magnitude of the cellulosic shortfall was small in the last few years, but it grows 
rapidly from 2013 forward. In light of tight markets for agricultural commodities - not just com but sugar and 
vegetable oil as well - and the infrastnicture issues like the blend wall, there are major challenges coming by 
2015 that will require EPA to show more fle.xibility than they have to date. 

We are urging EPA to seize the opportunity, and do a significant rulemaking, looking not just at annual volume 
levels, but at resetting expectations for the next phase of the policy, from 2016 to 2022. Working with 
stakeholders, and in concert with DOE and USDA, EPA should develop a roadmap that delivers on the important 
goals of the RFS, but is realistic about where we are today, and about constraints in agriculture, the rate at which 
cellulosic production capacity can realistically scale up, and in our vehicle and fueling infrastructure. 

We arc not moving forward as fast as we hoped to be in 2007, but the RFS is still pointing us in the right 
direction. To keep moving forward we need to provide the regulatory stability that will protect the early 
investments in the advanced biofuels industry, and support further investment to bring the technology to larger 
scale. 

Thank you, again, for the opportunity to be here today. I look forward to answering any questions you may have. 


^ Organization for Economic Co-operation and Development (OECD) and Food and Agriculture Organization of the United 
Nations (FAO) Agricultural Outlook 2012-2021. 2012a. Increased productivity and a more sustainable food system will 
improve global food security. Online at http://www.oecd.org/site/oecd-faoagriculturaloutlook/. 
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Mr. Lankford. Thank you, Dr. Martin. 

Mr. Pugliaresi. 

STATEMENT OF LUCIAN PUGLIARESI 

Mr. Pugliaresi. Chairman Lankford, Ranking Member Speier, 
and members of the subcommittee, I want to thank you for this op- 
portunity to testify on the Renewable Fuel Standard and EPA’s 
management of this program. Of particular importance is EPA’s 
use of its waiver authority, which will shortly become the most im- 
portant policy instrument in determining the path of gasoline and 
diesel prices over the next two to three years. My testimony today 
includes an assessment of EPA’s waiver authority under the RES 
and why it will be the main determinant in driving up gasoline 
prices in the near future. 

Go to the first slide. 

[Slide.] 

This is official data from the Energy Information Administration. 
This is really what is driving the high numbers in the NERA as- 
sessment, and, as you can see, the EIA shows that we just will not 
have these advanced biofuels until after 2020 do we start to see 
some real development. When you don’t have the fuels, you have 
only one choice: to cut production or to raise prices, and this is 
what is driving the NERA analysis. 

So we tried to look at an analysis in which we thought we could 
relax some of these real physical constraints. 

Next slide. 

[Slide.] 

We said what happens if we have all the gas stations we needed 
for E85 and we could actually have access to it by the whole driv- 
ing public? Even under this case, in which we waive all cellulosic 
requirements, all advanced requirements, and we only rely on E85 
and, through some almost magic, we have enough marketing chan- 
nels for it, the price of ElO goes up. The RES causes a cost-shifting; 
it requires obligated parties to pay down the price of E85 and to 
put that cost on ElO. This is why NERA gets such devastating con- 
sequences on the national economy. Rising gasoline prices are like 
an excise tax. A $0.50 increase in gasoline prices takes $70 billion 
out of consumers’ wallets. 

Next slide. 

The fundamental problem with E85 is it is too costly. At no time 
since 2000 have we seen E85 be more cost-effective to ElO. This 
is the fundamental problem. You can’t get consumers to buy it for 
performance reasons, but you can’t also get them to buy it because 
it is too expensive. 

Next slide. 

This is Minnesota, a place not unfamiliar to E85, a place in 
which ethanol is embraced. But, as you can see, even as the num- 
ber of fueling stations and outlets for E85 continue to grow, con- 
sumer demand, consumption of E85 fell. 

Next slide. 

[Slide.] 

One issue that some of the proponents of the mandate, by the 
way, we are not against ethanol. We think ethanol is a very valu- 
able and important blending component for the production of gaso- 
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line. We need it. It helps us to meet our oxygenate and our fuel 
specification standards. But, as you can see, there is no real con- 
straint in adding additional fueling options at American service 
stations. There has been enormous growth in electric outlets, enor- 
mous growth in CNG. E85 is not showing up at gasoline stations 
because the consumers don’t want to buy it. 

Next slide. 

[Slide.] 

I think we have spoken about this a bit, but, as you can see, the 
forecast of long-run demand for gasoline and for diesel fuel have 
fallen dramatically from when we first put this program in place. 
This is why we are running up against the blend wall so quickly. 

Finally, the last slide. 

[Slide.] 

You know, all three conditions that were prevalent when the Re- 
newable Fuel Standard was passed, which was rising imports, fall- 
ing production, and rising demand, every one of those conditions 
are no longer with us today. 

So where we are now is we have this enormous strategic oppor- 
tunity. The developments we have seen in shale gas are now mov- 
ing to liquids and our production path from now to 2022 is an enor- 
mous shift, it is a paradigm shift, and basically we are now at the 
position where we have a large number of regulatory programs 
which are running head-on against this renaissance. We can’t fig- 
ure out how to build out the midstream in a cost-effective way and 
have processing technologies that are cost-effective. We will push 
some of this crude back in the ground. 

With that, I will conclude my testimony. 

[Prepared statement of Mr. Pugliaresi follows:] 
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Executive Summary 

Chaiiman Lankford, Ranking Member Speier and members of the Subcommittee on Energy Policy, 
Health Care and Entitlements, ! want thank you for the opportunity to testify on the Renewable Fuel 
Standard (RFS) and the U.S. Environmental Protection Agency's (EPA) management of this program. 
Of particular importance is EPA’s use of Its waiver authority, which will shortly become the most 
important policy instrument in detennining the path of gasoline and diesel prices over the next 2-3 years. 
My testimony today includes an assessment of EPA's waiver authority under the RFS and why it will be 
the main detenninant in driving up gasoline prices in the near future. 

1 am president of the Energy Policy Research Foundation, Inc. (EPRINC). EPRINC w^as incorporated in 
1944 and is a not-for-profit organization that studies energy economics with special emphasis on 
petroleum and the downstream product markets. EPRINC researches and publishes reports on all aspects 
of the peimleum markets w'hich arc made available free of charge to interested organizations and 
individuals. We are recognized internationally for providing objective analysis of energy issues. 

EPRINC has undertaken research and analysis on ethanol's role in the transportation fuels sector since 
2006, including a major workshop with the Energy Infomiation Administration (EIA) in 2008. Our full 
publication list on this topic is provided in the appendix. More importantly, as early as 2007, EPRINC 
published detailed assessments of ethanol's role In the transportation fuels sector. 

From 2006-2008 EPRINC's research on the RFS concluded that it would not be feasible to implement 
the RFS at levels above 10% of the gasoline pool without significant disruptions to the transportation 
fuel supply network and without substantial increases in the cost of gasoline for American consumers. 
Similar outcomes are also likely for diesel fuel. 

Our long-standing assessments of the RFS issue are now largely substantiated by work undertaken by 
EIA and also recent work undertaken by National Economic Research Associates (NERA). EIA is now 
forecasting that the production of celluiosic and advanced biofuels will not meet the volumetric 
mandates under the law (36 billion gallons per year by 2022) and. as a result, EPA will have to 
compensate for the expected deficit in the required volumes by issuing credits, The central point is that 
however EPA decides to address the shortfall, a large shortfall is coming. EIA forecasts (Figure 1) show 
that production of large voiuntes of ccIlulosic arc not expected until aficr 2030. 

■ . - ■ ■ — emittelucemetveritalem — — 
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FIGURE 1 

Credit Earofid from the RFS, EISA 2007 
(biHtons of credits) 



.?oii »•« wm ® zm 

So«rc«: EIA. AEO 2013 

In this scenario, refiners and importers (so-call^ obligated parties) cannot obtain, the voluraeli'k 
requirements under EISA (RFS2) and therefore face rising costs from lack of supply and payments for 
credits issued by EPA. These rising costs lead to falling demand and lower pixxiuction, of transportation 
fuels. Reduced production brings about rising prices which resulted in NERA concluding that by 2015, 
diesel prices would rise by 300% and gasoline prices would rise by one-third if the program were noi^ 
substantially i-efonned. Virtually the entire run up that occurs in. the NERA analysis occur? through a 
loss of supply to the domestic market, which then leads to higlier fuel prices, bringing about higher and 
more costly blending levels as demand for transportation fuels is suppressed.' 

Even if we create an unrealistic and highly unlikely case in which large scale marketing channels are 
jivailnble for E8.5 (and one of the few legal mean.s available to generate RINs after crossing the blend 


^ Economic Impacts Resulting from Implementation ofRFSS Program. National Economic Reseaixii Assockites 

(NBM)‘ October 2012. 
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wall), and we further assume no tnajor decline in demand for transportation fuels. EPRlNC’s research 
.shows that near term increases in volumetric blending above the blend wall (10% ethanol in gasoline) 
would only be possible by financially encouraging consumers to buy E85 and then shifting that cost onto 
the price of ElO. Such a cost shift would cause a spike in the price of ElO with prices escalating as the 
volumetric mandate grows. 

Under this best case scenario, the marginal cost to supply ElO gasoline will rise by about S0.18/g in 
2014 and S0.36/g by 2022 through E85 sales, a cost to American consumers of S20-S40 billion per year. 
This relatively low cost compliance scenario also requires that advanced and eellulosic biofuels enter the 
market at scale so that ES5 blending is not limited by the 15 billion gallon per year (bg/y) limitation on 
ethanol from cornstarch. We have not included biodiesel in this estimate. However, diesel supplied into 
the domestic economy cun-entiy generates a larger RIN deficit than gasoline. Therefore, the per gallon 
marginal cost to supply diesel will rise by a greater amount than ElO gasoline. I cannot emphasize 
enough that this is a very optimistic best-case scenario; the most likely outcome is a much higher price 
spike in gasoline. 

One of the fundamental issues preventing greater adoption of ethanol beyond 10% concentration in the 
gasoline pool is cost. According to DOE’s AFDC (Alternative Fuels Data Center) data, the nationwide 
retail price of E85 has always been higher than that of gasoline since 2000 when adjusted for energy 
content; at no point in the past 13 years has E85 been cost competitive with gasoline. The inherently 
high cost of ethanol is at the heart of the RFS blend wall problem. Any discussions to address the failed 
expansion of mid-lcvcl blends and related infrastructure should be mindful of this data. Fuel suppliers 
are unlikely to make large inve.stmenis in mid-level blending infrastructure for a product which is 
inherently too expensive and unlikely to be adopted by consumers. 

We are seeing the early signs of problems from rising RIN value,s. The higher cost for RTNs is sending a 
strong signal that the cost of transportation fuels arc likely to rise in the near future, Several ethanol 
producers have begun blending E85 themselves, thus keeping the increasingly valuable RfN to sell to 
obligated patties, and selling the blended E85 directly to retailers." For obligated parties, these higher 


^ http;//dome.sticfuel.coiTi/2()t3/05/29/siouxiand-cnergy-steps-up-to-step-down-gas-pricos/ 
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cost RINs mean that RFS compliance will require additional outlays. By law, obligated parties must 
adhere to the RFS mandate regardless of cost or cut production. Ethanol futures prices have converged 
with wholesale gasoline (called RBOB)^ prices since the beginning of the year, significantly increasing 
the cost of producing ElO. At the beginning of January 2012, ethanol sold at a discount of over 
$0,60/gallon to RBOB; June futures settled less than SO.lO/gallon apart, a slight premium for RBOB on 
a volumetric basis but a steep discount when energy content is accounted for. This S0.50/gailon 
convergence raises the cost of ElO by approximately S0.075 per gallon on an energy equivalent basis. 
Ten gallons of EiO generate one RIN and D6 (ethanol) RINs are currently trading in a range of SO. 70 - 
SO, 80 each, therefore the rise in the price of ethanol relative to gasoline since January is mirroring the 
increased costs of RINs over that same time period. The cost of complying with the RFS is rising, 

EPA does have the authority to waive the RFS, and has done so on four occasions betw een 2010 and 
2013, but each of these instances was for reductions in cellulosic biofuels volumes due to a lack of 
production capacity.'* However, the EPA waiver process as practiced by the agency has at least two 
important limitations. The first is that EPA may only issue a waiver for one year at a time. This 
provision was included in the legislation to deal with relatively shoil-term disruptions or economic 
dislocations from the RFS program. However, our research shows that to prevent a rapid increase in 
gasoline prices, EPA should not only immediately issue a waiver holding volumetric mandates for 
renewable fuels at no more than 10% of the gasoline pool, but also signal its intention to extend the 
waiver beyond one year. 

A.S long as volumetric blending mandates and the cost of achieving those levels remain highly uncertain 
(and costly), short-icnn waivers do not address what is essentially a long-tenn systemic constraint in 
absorbing higher volumes into the gasoline pool. The high costs associated with blending ethanol above 
10% of the gasoline pool as well as evaluating the technical feasibility of bringing large volumes of 
advanced biofuels into the transportation fuel sector will take time. EPA can only prevent large increases 


■' RBOB refers to reformulated blemistock for oxygenate blending. Tins is how the wholesale price of gasoline is often 
quoted before it is blended to meet national and state environmental specirications. 

’Sec Schnept, Randy and Brent Yacobuccl, Renewable Fuel Standard (RFS): Overview and Issues, Congre-ssional 
Research Seivice, March 14, 2013. 
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in gasoline prices by issuing a waiver holding blending at 10% and indicating it will likely extend the 
waiver through 20 1 5. 

A second major flaw is that a waiver may be issued only if EPA deteiTnines that the RFS is causing 
“severe” economic damage. It is not clear how EPA defines severe economic damage. EPA set itself a 
high bar for “severe” when it denied drought-related waiver requests in 2012. As there is no nominal 
dollar value associated with EPA waiver criteria and EPA remains vague on how high gasoline prices 
will have to rise before a waiver mi^it be issued, this opens up the domestic gasoline market to 
substantial price and dislocation risks. Keep in mind that rising gasoline prices act as an excise tax on 
consumers and each penny increase costs consumers SI. 4 billion. A S0.50 per gallon increase in ElO is 
the equivalent of a S70 billion tax on consuinere with all the subsequent harm to the national economy. 
All of these costs do not include the additional consumer losses from rising costs of com which have 
moved from an average of S2/'bushel in 2006 to $6-8/bushcl in recent years.' 

It is my view that EPA has two immediate tasks. If they arc concluding that the blend wall is not a 
problem, EPA should provide Congress with a derailed analysis how the program can be implemented 
without substantially increasing the price of EIO and diesel fuel. EPA should also infonn Congress and 
the public of how large a price increase it is willing to tolerate before the economic damage is 
“significant.” 

Understanding the Volumetric Fuel Mandate 

The renewable fuel program was adopted in the Energy Policy Act of 2005 (EPACT), and was expanded 
in the Energy and Independence Security Act of 2007 (EISA). EPACT mandated that a minimum of 4 
billion gallons be used in 2006. rising to 7.5 billion gallons by 2012. EISA expanded the mandate to 9 
billion gallons in 2008 rising to 36 billion gallons in 2022 (placing a 15 billion gallon cap on ethanol 


5 USDA, Efts, Toed Grains Database. 
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production from cornstarch and requiring ^wing volumes of advanced and celluiosic ethanol as well as 
biodiesel).^ 

The program is administered by requiring all refiners and other obligated parties (such as importers) to 
document that they have blender! ethanol into gasoline by acquiring RlNs (renewable identification 
numbers). Ethanol producers generate RINs when product is produced. RINs are then acquired from 
ethanol producers by obligated parties when blended into gasoline. In recent years, the ethanol fuel 
mandate (also known as the Renew al Fuel Standard or RFS) permitted ethanol blending below 10% of 
the gasoline pool. Refiners and other obligated parties could, how'ever, blend above their mandated 
requirement and then retain those extra RINs for sale to obligated parties who had not met their 
volumetric mandates. 

The Clean Air Act allows the Administrator of ERA, in consultation with the Secretaries of Agriculture 
and Energy, to waive the requirements of the RFS under certain criteria. The w'aiver could be issued if 
the Administrator determines after a notice and comment period — that implementation of the RFS 
requirements would severely hann the economy or environment of a State, a region, or the United 
States. 

Ethanol, when blended into gasoline, can play an important and cost effective role in meeting both 
automobile and environmental fuel specifications. The use of com ethanol or advanced biofuels in the 
gasoline pool, when adjusted for both market and technology limitations, presents no major economic or 
technical risk.s as a supplement to the production of gasoline. The fundamental policy challenge today is 
directly attributable to a regulatory regime that requires annual upward adjustments in volumetric targets 
in ethanol use, without regard to either its contribution to the cost of gasoline or teclinical limitations in 
the use of ethanol %vithin the U.S. automobile fleet. 

It is not ethanol per se that presents a risk of a price spike in gasoline or a major risk to automobile 
engines, but the federal mandate requiring ever larger volumes of ethanol into the gasoline pool. The 


^ The RFS program as modified by EISA (also called RFS2) divides the RFS requirement into four separate nested 
categQrie.s (total renewable fuels, advanced biohiets, biomass-based diesel, and celluiosic biofuels. Each of these 
categories comes with its own volume requirement. In addition, biofuels qualifying under RFS2 must meet lifecyde 
greenhouse ga.s emission performance ^andards. 
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current regulatory regime, if not reformed in KJtne substantial manner, will likely spike gasoline prices. 
The high cost problems associated with the blend wall are exacerbated by the- RFS requirement tliai e\‘er 
larger volumes ofceiluiosic biofuels must be used even tbou^ oidy limited supplies exist. 

As lederal maiidates take the U.S. gasoline pool above !0?4> ethanol by vpluine, increased use of ethanol 
can only enter the transportation fuels market through a separate gasoline pnxluct, E85 (60-85”4 
erhanoi). This fuel, can on!)’ be used in so-eail^ flex fiiel vehicles. Consumers have been resistant to 
£85 because of its high cost when adjusted on a BTU basis to regular gasoline (E85's lower energy 
content corresponds directly to reduced fuel ecotKmiy in flex-foel vehicles), limited availability and 
higher Ifcquency of refill. As shown in. Figure 2 below, at no time since 2000 has ESS, when adjusted 
for BTU content, been less expensive that ElO gasoline. This is a fundamental and potentially lasting 
condition in lire domestic gasoline market aiwi the principal re^on it wdll be both difficult and costly to 


FIGURE 2 

ESS and B99/Bi00 Arc iVlost Costly Transportations Fuels 
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encourage consumers to purcli^e ]arg«' volumes of E85.' We latow tliis because evet! with growing 
availability of ilex fuel vehicieSv comumers have beeit resistant to increasing consumption of E85 As 
shown in Figure 3 below, £85 sales have been declining as consumers find it too expensive. 


Figure 3 

£]it5 Sales Contmue to Lag 
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ERA has recently approved another g^olifte product, E!5 (gasoline blended with 15% ethanol), for a 


large portion of the U.S, automobile fleet. But neither the driving public nor the U.S, auto industry' Is 


preptu'cd to use EIS in large volumes. EI5 also faces the same cost constraints as E85. although to a 


lesser extent. For tlie most part, in the next lew years, higher volumes of ethanol blending vvill require 
higher sales ofESS, 


Why the Blend Wall is a Problem 

Hisfotictdly, RlNs have sold for a few pennies a gallon, but in recent months RIN prices have risen to as 


high as a $1 gallon or more as shown in Figure 4 below. 


^ As of Maixti 2RI.S, tliare were S.flZfiTHSting. stations selling ESS in thKtl;S.'Mdst stations tyere in the Cfirn Belt sta tes, As of ’.iODfi 
Oi8 foading sene was Minnesota with 3S3 stations, followed hy Ullnois wWiiah and Wisconsin with 114. 
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Figure 4 

Lthanol lUNS (in btu^) ^^Eicoine Expeiishe 
2013 RI^JS Prtcss 



Source: Siiilft-ater AssociaCes 

Ihe cause of rising RIN prices is complicated, but is largely drivwi by expectations among obligated 
parties ihnl thej'svili soon face vcr>' high costs of blending ethanol at levels above lO'^'o of the gasoline 
pool and wiU require RlNs From an ever diminishing supply to meet the requirement. Historically 
ethanol RlNs sold for pejinies a gallon, hut have not been. quickly bid isp to level equivalent to advanced 
biofuels and Bio-tnass Based Diesel. 

As the U,S. gasoline pool has approached 10% ethanol concentration over the past year, the supply of 
RlNs lias declined as U.S. leiiners camiot physically blend above RFS mandated volumes to genkate 
surplus R1N.S as they could in the past when volumetric mandates were below the !0% ilueshold. 

Other redners who are already at (or will soon lut a 10% blending volume) are now entering the market 
tO: buy RlNs to meet the newer and higlier RFS volumetric blending requirements. RIN values are rising 
siqvv; because markets arc Ibrw'ard looking and expectations remain that EPA will take the entire 
iransporlation fuels market head-on into the blend wall. Instead of purchasing high cost RINSj obligated 
partitts could attempt to distribute increased ethanol volumes through E8S or E15, but this option is 
highly limited and expensive. The remaining optiojts are: (},) cut thixiughput (gasoline produetton) so a 
refiner's or importer’s renewable fuel obligation (RVO) can be lowered and bring retjuirements under 
10%, (2) shift domestic ptxiduction to cxptiris so incremental capacity utilization is not captured by the 
mandated volume obligations, or (3) pay a large fine for not meeting the mandated blending volume,; 

„ — — sirsHsiacem'etWfitatsiR • — — ^ 
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opiinnv ihe supply of gasoline anddiesei to the, raaiicel while rdjsiujiihf ol Hk pt^'duvl 

U'.i' --i ppiicd mtx-< the doinesiic market. While the refihiiig mdp^ry» and pcihi'p- the cthure’ u'dustn 

is {!U-!\ k- ahs‘> n some cost increases, tmich of these emtiner^es -will be p.^sseU < n t > consumc-N .a 
lenn ol hijilik! ,knip prices. 

Lhui.; oui bcsi (,usc scenario, the marginal cost to sabply Eld gasoline »ill use b> ibou. Ih j i> 
2iM-l ami Sit ‘'0 by 2022, about S20-$40'bniioo per year (Figure 5). This low cost svenaio aho t<-vjUi ».'■ 
thil ,uh aaccii and ccllalosic biofuels enter the mark^ at scale so the E85 bienJmg is l.ruicu i'>^ tl^c 
billioji caliun jr (bg/y) limitation on ethanol ifom eont. We ha\'e not uxiuded bu>dn.sc{ i {hl^ 
c-'Unt.nc iknukcr. diesel supplied into theU.S. curredfly g^mtes a larger RIN dtltcr than g 'soh'’!. 
Ihciekue, the per gallon marginal cost to supply diesel wdl me by a greater amount than EiO gavdnx 

TIGURE5 

Cost Compliance Curve Under Best Case Scenario 


C&Mj'gAsafinR urtly, 
b'miorKfcsHsrslIeft ;>5cis} 

-MargWf CbKS iupjilV' 
6aisoi{f>«K.Sp«rBa«OFs.'v^*t«S: 
C'<3mi:df,»0£«ejtMh>n {«labt axfs} 


Si>«u!c: EpRlN’C CaliiHlsitions 

rcimhot empluasize enough that this is a very optimistic scenario and dte most likely outcome is a much 
Ivigher }5rice spike in gasoline. Adding to these consumer coste is an annual federal budget Hability of 
Sl^ billion; by 2022 from the ccUulosic biofuels production tax Credit of S 1 ,01 gallon.® 



’* See Sclvnept,. Randy and Brent Yacobuccl. Reaewobte Fm) Sim^aMtRFS): Ovstvlm and Issues. Congrcssicmal 
Reseaah .Servktv March 14, 2013, P.. 20. 
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This higiily op’dniisiic scenario provides some insight into -what the low-end of tiie RFS j^rice would 
look like. Obligated parties would have to take on billions of dollar of losses promoting the sale of EH5 
with the expectation, lhat these costs could be p^sed dtrough to ElO anti other pctjxtieum products. 
Most reiiners do noi own retail stations, so they cannot simply set the price at lite retai! level or order 
loss-making ethasioi blending. Geograpldc and infr^tmeture constraints would limil. the ;imount of 085 
that could be sold and rvhere it might be sold, giving some obligated parties a compliance advantage 
rtver others. 

The blend wail affects each obligated party difi^rently. Some have more carryover RlNs than others. 
Midwest refiners have belter access to ethanol supplies and ESS outlets, while coastal rtTmers liavc 
direct access to expoit markets. Obligated paities will take different stqps to reduce their RVO (by 
expo,rting) or generate RkN's (with ESS) depending on their individual operatiojis. But regaixlless of 
individual circumstances, the RFS ,sends all obligated parties the same message; the U.S. is going to be a 
very difficult and expettsive place to sell gasoline. 

EPR.1N<? notes that a study recently completed by informa Economics conclud€.s that ethartok inst.ead of 
increasing the price of gasolitie, has led to a reduction in the price of gasoline by 2-4 cerUs a gallon, and 
that .in any case, gasoline prices are determined iaigely by crude oil costs and gasoline taxes. We agree 
that any kind of long-term assessment of gasoline markets will conclude that crude oil and taxes account , 
for 80-90% of tile cost of gasoline. The remainder is detennined by refinery margin.s, distribufioti costs 
and retail, margins. While in general feedstock costs and taxes determine gasoline price,s,, the Infhrmit 
Economka study fails to explain ethanol’s prospective role (and more imirortantly, the role of the RFS 
fuel .mandate) iti driving up refinery margins. The principal confusion in such analyses is that as 
mandated ethanol use exceerls 1 0% of the gasoline .supply, a large differential ojjetis up between the cost 
of purchasing ethanol and the much higher cost of "using" (or blending) ethanol into the ga,so! i{ie pool 
How Did Vi^’e Get H ere 

fn tite years preccxiing the passing of EPACT and EISA, a large segment of U.S. policy makers and 
analysts believed U.S. gasoline consumption would grow to well o\'er 170 billion gallons from 2007 
levels of 1 45 billion gallons, thus accommodating the conventional renewable fuel volumes proposed in 
EISA at ethanol blend rates below However, this forecast was not univei'sally accepted, aniong. 

— » — 


17 


40 


i'Kk'ni.'n5],.ni k’ne'L^v aiwiysts nor was acceptaiuie of to forecast cecessaniy evidence that fuel mandates 
M cR a V' i'.c dc.i'.icr. Note as shown in Figure <5 heloWj EL\ projections in 2013 show that 2022 U,S. 
gasoline wonMunptrin will decline to slightly more than 120 billion gallons and diesel consumption is 
c'.pvcied !o icmam lliii. The difTereiKe in die outlook in U.S. transportation fuel use between forecasts 
nude m 2s50~ and 20! 3 is stark. Clearly RFS2 targets were established in an era of expectations of rising 
gasoline vienund and circumstance in which exceeding 10^4 of the gasoline pool was considered 
unlikely. 


FIGURE 6 

El A Projections of U.S. Transportation Fuel Use 



im t55S 1315 2323 2G}$ 283§ 2555 

Source: EIA, Annua! Energj' Reviews, 2007 and 2013 


The drawback: of both EPACT and EISA is not that tlie legislation was based tm « poor forecasts Any 
forecast is likely to be incorrect because ad\-anccs in technology, changes in demand, automobile 
tOehnology, and feedsttxrk prices are all inherently uncertain. The fundamental Haw in the legislative 
program was that the fuel mandate provided for no flexibility for changes in eitlier the technology or 
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v%-otK>inics of pixxliicing gasoline should new conditions prevail in the marketplace. I’he legislation dk! 
provide for a svaiver for economic .harm, but this appears to be an extr^nely high threshold for EPA 

A 2006 EPRINC report jK>inted out that “At the very least additional measures to promote ethanol 
should not aggravate supply risks by reducing flexibility in how the overall mandates are met." In 
addition. EPRiNC research released m November 2007, before EISA w'as signed into law, had 
determined thta ctlianol could easily be absorb^ into the gasoline pool at levels of ajiipro.Kiraateiy of 
5%, but that vokitnes alwve 10% wouldbeprobl^atic. The ^dy pointed out that; 

There is an easy anumnt of ethanol that can be absorbed in the gasoline pool That is about 
and that is where the market is now: about 8 billion gaLA’ear, or 500,000 h/d. At that level, 
ethanol is a necessary and complementary component of the gasoline pool. If is the current 
.situaiion. It repre.setiis the replacement of MTBE in cm economic cnvironmctit that 
accommodates ethanol ptices higher than gasoline prices. 

...For years beyond 2012, there are proposals for ethanol sales nuuidales that assume 
concentrations in gasoline above the current cap. How that might he achieved is an 
imtmswercd ciiiestkm, ghen that only US automakers espouse (he plan, and they account for only 
about half of US vehicle sales. Pt'oposals or sharply increased ethanol .sales simply as.siime that 
auto tnanufactiireis will nwranty existing cars for fuel blends containing far more than the 
cwreni 10% maxinnim... 

Depending on an agricultural commodity to accomplish these goals, however, just adds the risk 
of the crop cycle to present mtubilities. Thai dependmey will he a concern until ethanol Jmm 
cellulose hexxmes economic ami available in large amounts. More immediately, the ethanol 
irnhmry faces the stres.ses of comhtently high com prices, wcakiming product prices, the' 
comeepumt compression of murgirwi, ami the passihiliiy of producer consolidathn. How the 
immediate, stresses affect the nitmatc shape of an industry still in its formative stages remaim 
uncertam. H^iat is certam is that the modem energy economy has constminfs on hov: much 
eJhanol. it c'c/n absorb. 

Three Myths About Ethanol and the RFS Mandate 

If the mandate did not exist no ethanol would hesoM into the U.S. tramportatian fuels 'market, 

— — — 
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\ \L‘{\ M otbvi \ i blending were determined sttiedy: b>^cpst and market conditions, total blending would 
hv unhk>-U Sv> lail below 400,000 Wjl/d fipm corr^ blferiding volmn«^ of arouml 800,000 bbl/d, and 
dLp«.nviUig upon marker conditions could sustain ievt^ close to eurr^t levels. Ethanol blending would 
lunt ii n- bc^a ise it remains a \''aluable blendir^ comjkinent to meet octane requirements and other tucl 
luui ms icquired by EPA. Higher blending levels would occur depending upon cost and market 
^oiidtt ,.ns i Unsever. ethanol's role at concentrations abcfve 3-5% of the gasoline pool are largely as a 
■•ab'vt.iii'e rn gasoline, but its value is limited by ethanol’s lower BTU conienk and ultimately, by 
hnuunh.n') u! the U.S. auto fleet to absorb ever hi^er volumes of ethanol. On a vohmactric basis, 
t-umnoi <- otmn cheaper than gasoline. When adjusted for energy content, ethanol i.s generally more 
^,\pel3^ \ e th in the gasoline. 

< iniMiw i don i buy ES5 because there are too Jew statibm selling the fiici. 

At' hough lepicsentatives of the ethanol industry blame the lack of E8.5 distribution infrastructure on oil 
pioducois and refmers, there is little evidence that the petroleum industiy is a major impediment to the 
installation oi ESS pumps. Most seivice stations in the U.S. are owned indepeadently and have seen 
upt i gum ih m the installation of CNG and electric charge stations (Figure 7 below), fhe problem with 
B8S IS a lack of consumer demand and not infrastructure. 


FIGURE 7 

Light Duty AFV, HEV, and Diesel Model Offering, by Fuel Type 
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f i!h!>’n' I , v tJ f}ie price of gasoline by nearly $ I /gallon 

\ S ofttcials, indudii^ Secretaiy of A^^uiture Tom Vilsack, representatives of the 

Rv'icwahle UieK ^^stKiation (RFA), and other stq^orters of expanded mandates for the use of 
seUsUable laels xn ilic transportation sector have argued that the gmwth in cfhanoi blending spurral by 
ibv RI'S iKiM.‘rii(uln:,cd to lai^e reduction in the price of gasoline. 

1 i'cse ..otKiU'-u >'!s u cie taken from a series of shidies fiom die Center for Agricuimral and Rural 
Dowlojnrin' ai Iowa State Unlveffiity (CARD). The studies concluded that ethanol use had reduced 
gasolme piiec^ In approximately SO.SWgallon in 2010 and Si .09 per gallon in 2011.*' The results of the 
sUid\ nefv also Circulated widdyamongraembersofCongr^and were part of an extensive 
adsea-si.ig piograni undertaken by RFA. 

The authois of the smdie.s undertook a seri^ of econometric calculations evaluating how the U.S, 
jclhung sector and gasoline prices would adjust ifgrow'thin the use of ethatwjl in the transportation fuels 
>ccior ueic con^tnuned. The studies e'valuated the consequences of limiting ethanol use acro,ss .several 
time periods, but most notable were tlie consequences of constraitted blending berween January 2000 
and December 2U 1 0. 

The ccotKiinetnc model tested by Du and Hayes did not adequately reflect operating conditions in the . 
U S. refining mdustij' The calculations umlertekea by CARD prohibited any adjustments in. re;fi.niiig.. 
capacity and then made a scries of calculations on the cotLsequencevS of limiting annual etlianol use to 1,6 
billion galioiis annually for the 2000-2010 and then 2000-2011 time periods. However ethanol 
pnxluction Itas grown by billions of gallons |jer year and refining capacity grew by 1 mm hbl/d {million 
banels pet day) from 2000 to 20 U) and by 1.2 mm bbl/d ffx>m 2000 to 2011. Tliis is enough refining 
capacity to proce.ss over 15 billion gallons of crude annually, 

Clasoline prices rise in the CARD calculations because demand can only be met through higher cost 
production from the existing installed capacity, cither in the U S. or abroad. Additionally, the CARD 
model does not account for demand rationing. If ga.soline prices were $1.09 higiter in 2011, a 30% 


^ Xiaodong Du and Derinot ). .Hayts, The l.nipact of Ethanol Productioh on U.S. and Regional Oasoltrie M.arkets: An 
Update to.2012. May 201 2, Woiking Paper 12-WP S2& See- 
bttp;//www.carri.iastate.edu/pub.iications/dbs/pdfRles/12wp528;pdf 
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mcfci'L x-hicf-* vvouid have sent pricf^ to nearly $5/gal.lon, certainly demand would have been somewhat 
emi.uk.i h -.iiouid also he remembens! that ^soline is a globally traded commodity. The spot price of 
ganoliiic \n 'he Gulf Coast is only a few cents per ^Uoa different from Lite European sped price in 
Ro u) ; ifu h is unlikely that the loss of 7OO,0(K) bhl'd of ethanol under the CARD model, 460,000 bbi/d 
‘A gasolmc ujuivalent after BTU adjustment, would have the effect of raising prices Sl.OO/gallon 
gh'ha'K ! no CARD report specifies a price impact only in die U.S. market, but the U.S. market is 
pci haps the most giobaHy integrated fuels market in die w’orld, 

A ie%.c'n siudv by joint authors from MIT and UC Davis highlighted the limimtions of the ecoiiomemc 
jpp oach uuvscrtaken in the CARD study. 10 The MIT/UC Davis assessment points out that the 
o-jt mates ot reductions in gasoline prices were inconsistent widi die ba.S!C economics of the industiy, 
‘he juthots of this study concluded ftiat, at best, they were only able to calculate a S0.13/gailon 
tcduction m gasoline prices. In terms of their econometric mode! results, these conclusions are 
ms’gmficaut <n essentially zero. As the authom of the MITAJCSD study point nut. using the same mode! 
iis the CARD authors, eliminating etlwnol use also w’ould have increa.sed natural gas prices by 65 
{lorccnl and wnuki ha\e caused an incroase in U.S. and European unemployment, 

Conduskm 

Ethanol is a very important component of gasoline supply at concentrations levels of approximately 5% 
of the gasoline pool. It replaced MTBE as the primary oxygenate for U.S. gasoline and seivas as ah 
octane bwster. However, as blends approach 10% concentration, the relative cost of ethanol increases 
as its \^a]ue declines. Mid-level blends such as Ei5 and ES5 are simply uneconomic under current: 
market conditions. Sustainable solutions will be those Umt promulgate sU-ategies for icncwabic fuels 
that hold up vveU under a wide range of future mvirkct conditions. 


w Christopher R. Knittel and Aaron Smith. "Ethanol Produetjonand Gasolme Prices: A Spurious Conneclioii." July 12, 
2i)02i MIT/UCSD crUicisms of the CARD result-? were veiy specific, AVeshow that their (CARD) results are driven by 
in^plaUsibte economic assumptions and spuriou.s statistical con-elations- In doing so. we show that: the empirical 
results are extremely sensitive to the empirical specification; however, empirical models that are ino.st consistent with 
economic theory suggest effects that are nearxero and statistically itisignificant.''See 
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Rt*5;.‘’'duu \o programs that promote the use of renewable fuels into the gasoline ptioi, any 

p.'lK> shv'uld provide adequate market tfejdbiiity :fer refiners and impoiters lo adjust to large 

O’- VL-uctiK !■ JeCvRurck prices, production costs, automobile technology. Bringing Ikxibifiiy lo 
xniunotfK icnc uaMc fuel mandates, which cannot by definition, adjust to uncertainty in market 
>.rnd!t>t,ms t-. .. lc.>r!\ an important starting point in any reform program. 

I (uliv.diei S is m tbc midst ofar^aissance in oil and gas production. As shown in Figure 8 below, 

1 PRINC estimates that combined U.S. and Canadian oil production is likefy to gr4>w to 13.75 million 
\\ ! ds a d.i\ tnimh'd) by 2020, up fr(nnthe20iQ level of 8 mmb/d in 2010, 

FIGURES 

North American Oil ProdticHon Forecast 
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in this outlook, Petroleum is no longer an instiumcnt of economic distress, but a major drivei-of 
ecohomic growth and a much unproved strategic outlook for tlie U.S. When the RFS was establishetl as 
law, the U*S. faced rising consumption of transportation fuels, declining domestic natural gas and crude 
oil production, and rapidly rising petroleum prwUict imports. None of these conditiiins exist today, 
Given the vast change.s in our energy landscape we sliould now iwisit not just the RF'S, but the entire 
regulatory programs that were put into place in a much different era. 
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Mr. Lankford. Thank you all for your testimony. We will work 
our way through questions here five minutes at a time, as we get 
a chance to pass these questions around. If we have a moment, we 
will get a chance to follow through on some of those as well, de- 
pending on our time period. 

Mr. Gerard, let me just tell you a quick story, and this is for all 
of you, as well. You spoke specifically of fuel prices, several of you 
did, of the price of fuel as it goes. I spoke to an 8th grade class 
two weeks ago in Roosevelt Middle School, which is one of the poor- 
est areas of Oklahoma City, and they submitted their questions to 
me in advance. And as I flipped through those questions, I was 
stunned at the number of them that asked the question about gas 
prices, and for their particular family to say what can be done be- 
cause our family is having a tough time getting to work now and 
getting back and forth to school, and writing statements of I may 
have to walk in the days ahead because we cannot afford the gaso- 
line. 

The statements that were made about what is really coming on 
the consumer, both in the price, as Mr. Brandenberger mentioned, 
of food and of fuel, that is a real issue that we are facing right now 
for people that are the poorest and most vulnerable in our commu- 
nities. 

What can be done right now for EPA to provide some certainty 
in what is going to happen in energy prices for the next year? 

Mr. Gerard. Well, there are probably a number of things EPA 
could do. The first and foremost, back to the Renewable Fuel 
Standard, though, send a signal to the marketplace that we are not 
going to put undue pressure, use the waiver authority to not put 
undue pressure on the prices that exist today. 

Just very quickly, Mr. Chairman, I know that you understand 
this. The key drivers behind the price of gasoline are, first, crude 
oil trading on the global marketplace and second is taxation. Every 
State imposes somewhere between $0.35 and $0.70 a gallon on 
what it is that is produced. But what we are coming against under 
the Renewable Fuel Standard is the blend wall, where Government 
mandate is going to force us to make a decision as refiners. If we 
break through that blend wall and get forced to produce a fuel that 
the auto manufacturers have said don’t put that in our cars, back 
to your car situation, because it is going to hurt the engine and 
they are not going to function well, or do we get compelled in the 
marketplace to begin to move back on our production? That is 
changing the fundamental supply and demand equation, putting 
upward pressure on the price. 

So EPA needs to move quickly, with their waiver authority, to 
send a signal to the marketplace we are going to take this one vari- 
able out of play and not put upward pressure on the price of our 
fuels. 

As NERA reports, and I would like to submit that for the record, 
if it is appropriate, Mr. Chairman, the potential here is staggering. 

Mr. Lankford. Without objection. 

Mr. Gerard. The reason those numbers only go to 2015 is be- 
cause it is so staggering and so infeasible the model doesn’t work 
after that. When you drive the price of diesel, the cost associated 
with diesel upwards of 300 percent, there is no place else to go in 
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2016; you have broken the system. That is how serious this is. 
epa’s announcement to the marketplace we are going to relieve the 
Government pressure and get us back to a pure free market would 
go a long way. 

Mr. Lankford. Okay. 

Mr. Brandenberger, you mentioned some of the same things deal- 
ing with food, as well, and the price of food, but you also, in your 
testimony, a little earlier referenced the shift in jobs that is occur- 
ring; as we are seeing an increase in jobs in corn-based ethanol and 
cellulosic and some of the renewable fuels, we see a dramatic de- 
crease in job in the agricultural industry as well. Can you go into 
greater detail on that? 

Mr. Brandenberger. Sure. Absolutely, Mr. Chairman. Even a 
small-to medium-sized turkey plant will provide several hundred 
jobs. A very large ethanol plant won’t come close to providing the 
same number of jobs. So there has been a real shift in rural Amer- 
ica. 

As I mentioned, our production is still around 10 percent below 
its 10-year high; it is still about 6 to 7 percent below where it was 
in 2008. And those are real jobs that are lost. We have a lot of peo- 
ple about to be out of work in North Carolina, when the last tur- 
keys run through the plant I mentioned there. There are a number 
of workers in California whose future is uncertain when the second 
largest turkey company there had to move to Chapter 11 protec- 
tion. And this is going to continue. 

And the problem comes, as well, just very briefly, is in both in- 
stances, when the RES has had a real impact on corn prices, it has 
come at an exact moment when the meat and poultry industry al- 
ready had other problems that affected it. So there comes a limit 
as to how much cost can be absorbed. You have to start passing 
it along to your customer. If the economy is not strong, the cus- 
tomer quits buying the product and then you get into a vicious 
cycle where supplies grow and plummet. It is a vicious, vicious 
cycle. 

Mr. Lankford. We have faced this before. In 1979, the Govern- 
ment, at that point, Jimmy Carter was president, in the famous 
malaise speech made a speech to say that by the year 2000, be- 
cause the Federal Government was going to coordinate all these ef- 
forts, 20 percent of the energy used in the United States would be 
done by solar power. And they were going to put a process in place 
to make sure 20 percent of the energy used in the United States 
was going to be solar by the year 2000. Obviously, that goal was 
not achieved. Not even close at that point. 

You can make the plan and make the proposal and say this is 
what is going to happen, but if the technology is actually not there 
to do it, you can’t actually get it there. As has been mentioned be- 
fore, we can make this statement to say we are going to burn this 
much fuel, but if that fuel is not economically viable, if it is not 
really there, if the cellulosic fuel doesn’t exist, as you mentioned 
before, the phantom fuel that is out there demanding to be used, 
we can make all the federal demands we want to make; that 
doesn’t mean it actually exists in the real world. That is the chal- 
lenge that we are facing currently right now. 
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As much as we would love, as Dr. Martin mentions, as much as 
we would love to get away from food-based fuel, it doesn’t exist in 
the quantities that is needed to actually achieve that, and we have 
to find some solutions to this in the days ahead. 

With that, I yield to the ranking member, Ms. Speier, for her 
questions. 

Ms. Speier. Thank you, Mr. Chairman. You know, I am some- 
what baffled by our discussion so far. It is almost like we are going 
to say we really can’t move forward, we have to move backwards. 

I think that Dr. Martin made an excellent suggestion about how 
we can fix your problem, Mr. Brandenberger, when he said you 
could cap the amount of corn ethanol that can be produced. That 
would then kind of up the opportunity for cellulosic. What do you 
think about Dr. Martin’s proposal? 

Mr. Brandenberger. Well, the amount of corn-based ethanol is 
about two, three years away from being capped at 15 billion gal- 
lons, anyway, under the law. It is already approaching 14 billion 
gallons. We are already having enormous problems. If you are talk- 
ing about capping it where it is today, or even capping it slightly 
below where it is today, there could potentially be some benefit. 
But if you are talking about following the cap already in law, I 
don’t think that will give us or any of our brethren in the livestock 
and poultry world a whole lot of relief. 

Ms. Speier. Okay, so there is some opportunity here for both to 
flourish, for corn ethanol and cellulosic ethanol, and for turkeys to 
be properly fed, and we just need to find a way to get to a happy 
medium here, because here is the problem: the oil production is 
going to cap, even with fracking, in very short order. So we have 
to be prepared with alternatives. We have oil companies saying 
they are moving in that direction. BP, for a while there, was saying 
beyond petroleum, although they have kind of abandoned that par- 
ticular moniker today. 

The military, the Navy wants to have 50 percent of its fuels com- 
ing from biofuel by 2020. So we cannot just dig our heads in the 
sand here. 

Dr. Martin, can you comment on what Mr. Brandenberger has 
just said? 

Mr. Martin. Sure. I would be happy to. I think the point here 
is to address some of the near-term challenges that people have 
raised, and there certainly are challenges with food-based biofuels, 
but to recognize that locking in place a status quo doesn’t advance 
the oil savings and climate solutions that we really need to move 
our Country forward. 

So I think my testimony pertained to a slightly longer view of 
this policy, but a longer view is necessary. You didn’t build the oil 
industry overnight. You didn’t build the corn ethanol industry over- 
night. So between now and 2015 we are not going to build a cel- 
lulosic biofuel industry that is the scale of the oil industry. So we 
need a steady path forward that allows investors the confidence to 
build this next industry and to create the jobs and opportunities 
that will come with it. 

Ms. Speier. The reference that Mr. Brandenberger made to jobs 
I think doesn’t square with some of the realities that we are seeing, 
so I would like to point out that the Ineos plant in Vero Beach, 
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Florida, a cellulosic biofuel plant, will produce 8 million gallons of 
ethanol from municipal solid waste, create more than 400 jobs, and 
contribute more than $25 million into the Florida economy. 

KiOR, in Columbus, Mississippi, will produce ethanol from woody 
biomass, yielding over 13 million gallons of gasoline, diesel, and 
other fuel oil blend stocks. The $220 million facility is expected to 
create several hundred jobs during operation and over 500 jobs on- 
site during peak construction. 

Additionally, there are new plants either in the planning stages 
or under construction in as many as 20 States and Canadian prov- 
inces, including BlueFire Renewables in Anaheim, California, 
POET-DSM Advanced Biofuels in Scotland, South Dakota, and 
Fiberright in Lawrenceville, Virginia, to just name a few. 

So here we have a real jobs engine being produced, real hopeful 
technology, an opportunity to reduce our dependence on foreign oil, 
and we are somehow suggesting we just have to cut this off and 
repeal the RFS. 

Mr. Martin, can you describe the new technology that is allowing 
these facilities to produce these volumes of cellulosic biofuel? 

Mr. Martin. Not in a few seconds, but one of the really exciting 
things is that there is not just one technology, there is quite a dif- 
ferent variety of technologies. Some of them are biological, some of 
them are thermochemical, and they would take some time to get 
into, but different technologies are suitable to different feedstocks. 
So we have a lot of opportunities that can create different types of 
fuel using different types of resources all over the Country, so I 
think that is the opportunity that is in front of us and that is why 
it is so important to move forward. 

Ms. Speier. Thank you, doctor. 

I yield back. 

Mr. Lankford. Thank you. 

Mr. Chaffetz. 

Mr. Chaffetz. Thank you, Mr. Chairman, and thanks for calling 
this hearing. This is something that actually affects every single 
American. It affects them at the table where they eat; it affects 
them in their pocketbook at a time when we are struggling with 
jobs and the economy. This is not something the American economy 
can continue to sustain. 

Mr. Gerard, I would like to ask you a couple questions about the 
economic impact and the blend wall specifically. I know there was 
this NERA report. Could you talk to that? I believe it said it would 
result in a $770 billion decline in the GDP. Explain the economics 
behind that. 

Mr. Gerard. Yes. What NERA did is they went back and they 
looked at the situation on the Renewable Fuel Standard, and I 
wish Ranking Member Speier were here because there is a key con- 
nection, I think, with some of her comments earlier, and that is 
that we can all hope for the new fuels, the cellulosics and other 
things Dr. Martin has talked about. 

The reality is the statute mandates and it is forcing as if some- 
how it is going to compel technology to produce a fuel that doesn’t 
currently exist. Cellulosic is a perfect example. I think everyone 
would help we have cellulosic fuel today. The oil and natural gas 
industry happen to be some of the largest investors in some of 
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these renewable alternative forms of energy. The problem is it 
doesn’t exist today in the quantities necessary, but the statute 
mandates the blending of them. We paid millions of dollars to the 
EPA under the statute, finally got a court to compel them to give 
our money back, paying for a fuel that doesn’t exist. 

So when you look at the NERA study, what they did is took the 
assumptions under the statute, what the law required us to do, and 
said what does this result in. And we have four fundamental op- 
tions: we can either cut back production because we can’t meet the 
statute, therefore, the volumes we are producing are limited and 
our requirement to certify we are using, called RIN, or Renewable 
Identification Number is met; or we can try to go to the E85 that 
Lu talked about, which the public has already said we are not 
going to buy that fuel, it is less efficient, essentially costs us more; 
we can go to E15, which is the approach the EPA has taken. Inci- 
dentally, all the research shows, and every automobile manufac- 
turer asked by Congressman Sensenbrenner last year said we will 
not warranty our cars if you put E15 in them. And the last option 
is we can export the gasoline. Why? Because we don’t have to blend 
the piece we export. 

So you are driving us in a position in the United States where 
we have no alternative, no place to go. The NERA analysis says 
that greatly escalates price and, therefore, could add to the cost of 
producing diesel upwards of 300 percent, gasoline 30, taking $770 
billion out of our economy as a result of the ripple effect. 

Mr. Chaffetz. So what has happened to the ethanol RINs? My 
understanding is that this traded as a commodity. In early 2013 it 
was about $0.05 per gallon. It moved at one point north of $1.00 
per gallon. It is now, at least on May 30th it was $0.89. What is 
the economic impact of that? What does it mean for a regular fam- 
ily who has a regular job and just trying to get by? 

Mr. Gerard. Well, experts predict different things, but the bot- 
tom line is this: the price of the RIN, Renewable Identification 
Number, that we have to buy to certify we blended the fuel has in- 
creased over 1400 percent in the last few months, over the last four 
or five months; and that is being driven by the expectations of the 
market. The market can see the blend wall. The market under- 
stands the blend wall is upon us. And just like the EPA action, 
thinking they were going to take pressure out of the blend wall by 
forcing us to create a fuel that we understand will damage auto- 
mobiles, that is where we stand as an industry. It is a hard thing 
to answer. The bottom line is it adds to cost. Clearly, everything 
this Government mandate will do prospectively, just like NERA 
concluded, significantly adds to cost and impacts the consumer. 

Mr. Chaffetz. The cost of running an automobile, to running 
that tractor, to the airline tickets that you are going to buy, it is 
all going to be affected. 

In my last few seconds here, Mr. Brandenberger, explain bigger 
and broader than just turkeys how feed is affected and what that 
does to the price. Turkey is one of the most consumable products 
we have out there, such a staple in the American diet. Go a little 
deeper in the economics on what this does to this industry. 

Mr. Brandenberger. Absolutely. Thank you for the opportunity. 
To sort of lay the foundation for that, two things to what we have 
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been discussing here today. We are going to try to play it very 
straight with the subcommittee when we talk about jobs. We are 
talking about permanent, ongoing jobs in the plants themselves; 
not construction jobs that are created, not the many other jobs that 
are created in the support industry. We are talking about perma- 
nent jobs in the plants. And to give it a broader case, in all live- 
stock and poultry, corn is the top feed ingredient. It is true for 
chickens, true for hogs, true for cattle in the feed lots. 

We have created a situation where, when we have a year like 
last year, when there was such a severe drought, we have corn 
stocks down near historic lows, we have to compete in the market 
for that corn. But the Federal Government has said one person gets 
to go to the head of the line because their customers have basically 
a regulatory gun to their head; their customers, the ethanol indus- 
try’s customers have to take their product. We don’t have a turkey 
consumption standard or a chicken consumption standard or a beef 
consumption standard. Our customers don’t have to buy our prod- 
ucts; the ethanol industry’s customers have to. That gives them an 
incredible advantage when competing for corn in a short market. 

So I hope that maybe clarifies a little bit just exactly what the 
ripple effect is. We don’t have an ability always to pass our costs 
along. 

Mr. Chaffetz. I thank the chairman. Yield back. 

Mr. Lankford. Thank you. 

Mr. Cardenas. 

Mr. Cardenas. Thank you very much. 

Well, lucky for the turkey industry, I have to buy your product 
because I don’t eat pork or beef So that is my main source of pro- 
tein. So you have one big consumer here. 

Mr. Brandenberger. Thank you. 

Mr. Cardenas. You are welcome. 

Dr. Martin, I would like to ask you a question. People might be 
thinking I am being facetious, but I am being serious. What sci- 
entists are concerned, why are they concerned, and what are they 
concerned about when you talk about concerned scientists? 

Mr. Martin. Thank you. We are concerned about a variety of 
problems. Probably at the top of the list is climate change. But we 
are also concerned about other impacts that oil causes to our econ- 
omy, to our security, and, as I already mentioned, to the climate. 
We have other programs working on issues related to food, to agri- 
culture, to tropic deforestation, to global security. So we work on 
a variety of issues and we are concerned about all of them. 

Mr. Cardenas. Okay. Well, thank you for your concerns and the 
effort you are putting into that. 

I have a question to Mr. Gerard. You mentioned earlier some- 
thing about costs increasing by 300 percent. What were you refer- 
ring to, under what time frame, and what is the potential cause of 
that? 

Mr. Gerard. That is the NERA analysis I just mentioned to Con- 
gressman Chaffetz who was here. We are happy to provide that for 
the record. But what it does, congressman, is we come to this ElO 
blend wall where we are forced to make decisions because they are 
pushing us into creating fuels, if you will, that the market cannot 
accept for technological reasons. We then get put in the position 
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where we have to find ways to justify or document that we are 
doing what the law requires. Therefore, the options to us are lim- 
ited, but some of those options include to take fuel, for example, 
and to reduce the amount that we produce. The study itself, I be- 
lieve, references this as rationing. So when you begin to impact the 
market by Government mandate like that, of course, others seeing 
this coming react to it and this particular economic group con- 
cluded that that would drive costs associated with diesel as high 
as 300 percent higher and gasoline 30 percent higher, in addition 
to the impacts on take-home pay and decrease in GDP activity. 

Mr. Cardenas. So basically those are potential increases, they 
are not charted actual increases; they are potential increases based 
on cause and effect, correct? 

Mr. Gerard. Correct. Predicted to occur within the next two 
years. 

Mr. Cardenas. And you represent the American Petroleum Insti- 
tute, so if they had to write a letter right now and say either they 
are going to put in their letter to Congress about RFS, would that 
letter be talking about eliminate RFS or modify RFS? 

Mr. Gerard. Well, we take two approaches, congressman. First 
thing we do is we would suggest EPA act immediately under their 
waiver authority to send a signal to the marketplace, take the pres- 
sure out of it. The second approach we would take right now is a 
repeal request. The reason we pursue repeal, we believe the statute 
has become so complex and convoluted that we ought to step back 
and start over and look at the new reality we are faced with in the 
United States today, where we produce a lot of our own fuel right 
here at home and we are able to produce even more here at home 
in the forms of oil and natural gas. We should look at those reali- 
ties to secure our own energy future. 

Right now, part of the mandates required under the Renewable 
Fuel Standard require significant imports from Brazil of sugar cane 
ethanol. Well, if the statute was originally enacted to get us off for- 
eign imports, all we have done is shift it from one commodity to 
the other. 

So we would ask for repeal and then step back and say, okay, 
what is the vision of the Country as it relates to renewable fuel, 
cellulosic and others? We are big investors in those. If we had an- 
swers to that today, they would already be in the marketplace. 

Mr. Cardenas. I have one more question to you guys. My time 
is limited. I have been dying to ask this question all my life, well, 
since I was 15 years old and I got my driver’s license and paid for 
my own gas. I always wonder that no matter what is going on in 
the world, whether there is a war going on, gas prices seem to 
jump up; whether the war ends, gas prices seem to stay stagnant 
or jump up; whether or not there is disasters or what have you 
going on affecting oil-producing countries, gas prices seem to either 
go up or stay stagnant, regardless. So in my personal experience, 
and many of my constituents, that seems to be the case. They go 
up a lot easier than they go down. So the question I have for you 
or your industry is do you document the spikes and let the public 
know the whys of those spikes as they occur, or is that too propri- 
etary? 
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Mr. Gerard. Those movements in the price of gasoline, diesel 
fuel, whatever they might he, are all a matter of record by a num- 
ber of agencies, particularly Government. But let me respond more 
generally, if I can, congressman. As you look at the price of gaso- 
line and fuels generally, it is driven, as I mentioned earlier, pri- 
marily by the cost of crude oil. Now, what is significant about the 
new reality in U.S. production today? We are having a significant 
impact on the potential supply equation on a global scale. In the 
past two years, the United States is now the number one natural 
gas producer in the world. TEA, the International Energy Agency, 
has predicted that if we stay on this course of production increase, 
we will surpass Saudi Arabia as the number one world’s oil pro- 
ducer in seven short years. 

There was an article just as week or so ago talking about OPEC. 
OPEC is very concerned about what is going on in the United 
States today. This has geopolitical ramifications to it that will 
change the world as we know it. That is why we think we need to 
get back and refocus on reality, look at things like RES that were 
put in place at a very different time, under very different assump- 
tions, and deal with the reality today to maximize our potential as 
a Nation to become energy secure. 

Mr. Cardenas. Thank you, Mr. Chairman. I yield back. 

Mr. Lankford. Mr. Jordan. 

Mr. Jordan. Thank you, Mr. Chairman. 

Mr. Brandenberger, let me first start here. I kind of want to just 
cut to the chase, if I can. The law says the EPA can waive the Re- 
newable Euel Standard if “implementation of a requirement would 
severely harm the economy of a State, region, or the United 
States.” 

Does the Renewable Euel Standard increase the cost of producing 
turkey, Mr. Brandenberger? 

Mr. Brandenberger. Absolutely. 

Mr. Jordan. Does the Renewable Euel Standard increase the 
cost, I know you are in the turkey business, but does it increase 
the cost of producers in the pork industry? 

Mr. Brandenberger. Absolutely. We have a lot of members who 
produce both turkey and pork. 

Mr. Jordan. Does it increase the cost of producing beef? 

Mr. Brandenberger. Yes. 

Mr. Jordan. And, therefore, would it be logical to assume that 
because the cost of production is up, that the cost to the consumer 
of those products, turkey, pork, and beef, is also going to be in- 
creased? 

Mr. Brandenberger. In most cases, yes. 

Mr. Jordan. And, Mr. Gerard, does the Renewable Euel Stand- 
ard increase the actual cost of fuel? 

Mr. Gerard. Yes. Economists and experts say it does. 

Mr. Jordan. Mr. Brandenberger, does the Renewable Euel 
Standard increase the cost of other non-protein, non-livestock food 
products, the cost of production, corns used in all kinds of food 
products, does it increase the cost of those other food products? 

Mr. Brandenberger. The people I talk to in those industries as- 
sure me it does. 

Mr. Jordan. They tell me the same thing. 
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Mr. Martin, I think you even said in your testimony you don’t 
want to expand the food-based fuels and the Renewable Fuel 
Standard. 

So I guess I go finally to Mr. Pugliaresi. So is all this adding to 
the cost of the American consumer, the American family, increas- 
ing the strain on their budget? Is it harmful to the economy? 

Mr. Pugliaresi. It is very harmful to the economy because it 
acts like a massive excise tax. But, more importantly, we are allo- 
cating resources to activities which have very low value added, and 
often harming activity in high value added activities which would 
help to foster high rates of economic growth. We now have 10 years 
of very low economic growth, less than 2 percent. We should take 
a very hard look at our entire regulatory program on the fuel sec- 
tor, because that is one of the drags. 

Mr. Jordan. Okay, so, if I could just quickly sum up, then, every 
food product that uses corn is seeing an increased cost; fuel itself 
is an increased cost, which, according to the economists here, is 
going to make it difficult for every family. Every family’s budget is 
being hit by this. 

So the simple question is, Mr. Chairman, for the second panel, 
Mr. Grundler, from the EPA, or, frankly, the acting head of the 
EPA, Mr. Perciasepe, or the nominee who is slated to be the head 
of the EPA, the question is way haven’t you waived the standard. 
I mean, the law is real clear: if implementation of the requirement 
would severely harm the economy of a State, region, or the United 
States, you can waive the standard. So these guys are all great and 
they are saying everything that I think a lot of us already knew, 
and I think the American consumer understands every time they 
go to the grocery store, every time they pull into a gas station. 

So the real question is, from the EPA, why in the heck haven’t 
you done what the law says you can do? And then we can think 
about how we are going to change the law, if we need to, but there 
is relief right now. I know we have to keep asking questions of 
these fine gentlemen, but I want the EPA guy up there to say what 
gives, what is the deal. This is as obvious and as plain and as sim- 
ple as it can be. You guys have the authority to help every single 
family in this Country and you won’t do it. We want to know why. 

So I look forward to the second panel and I yield back. 

Mr. Lankford. Would the gentleman yield his final one minute? 

Mr. Jordan. Be happy to. 

Mr. Lankford. Mr. Gerard, you made a comment earlier I would 
like to follow up on. You made a comment about one of the alter- 
natives is to export more gasoline in this structure. What did you 
mean by that? 

Mr. Gerard. Well, what happens when we get forced into the 
blend wall, we have to make decisions about what we do with the 
product. Do we quit producing the product, thus leading to ration- 
ing, as some of the economic analyses suggest? Or the other out is 
you potentially export gasoline because you don’t have to attach a 
RIN to it. 

Mr. Lankford. Has that already started occurring? 

Mr. Gerard. Over time, we, as a Nation, have always exported 
some refined product and gasoline. 
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Mr. Lankford. But that is being seriously considered to solve 
this problem, we could export? 

Mr. Gerard. It is difficult. Where we are today and what is so 
difficult about where we stand, under the law, the EPA is supposed 
to tell us on November 30th of the previous year what the standard 
is going to be. 

Mr. Lankford. Do we know that yet for this year? 

Mr. Gerard. We don’t know it yet. 

Mr. Lankford. It is passed November 30, by the way. 

Mr. Gerard. It is passed November 30 of 2012, when we were 
supposed to learn what is going to happen for 2013, what is re- 
quired for us. So we hear, in January, what their proposal is. It has 
not yet gone final. We don’t know, today, half way through 2013, 
what is expected of us in terms of where they are ultimately going 
to land, because they have the waiver authority that is being 
talked about on some of these standards. So as an industry, I can’t 
speak for the individual companies, but let me tell you there is a 
lot of hand wringing going on right now, trying to understand the 
Government mind-set, trying to understand where EPA is, frankly, 
trying to understand where the Congress goes next on this. EPA 
has that authority year by year. Ultimately, this needs to be re- 
pealed. It is creating great anxiety in the marketplace; it is forcing 
decisions unrelated to market factors because of governmental in- 
terference, if you will, or drivers. It is a serious problem. I wish I 
could tell you with clarity what each other individual company is 
going to do. I am merely laying out what the options are, none of 
which are good until you fix the Renewable Fuel Standard. 

Mr. Lankford. Thank you. 

Mr. Jordan? 

Mr. Jordan. I thank the chairman for his indulgence. 

Real quickly, if I could just run down the list. Why won’t the 
EPA do what seems obvious to all of us? What do you think their 
motivation is for not doing what clearly needs to be done? 

Mr. Gerard. I can’t tell you what is in their head. What I can 
tell you, congressman, is if one believes that you can take a Gov- 
ernment mandate and force the creation of a technology, which I 
believe is a silly notion, that is the only thing I can come to. Or 
they are literally trying to reorganize or re-craft, if you will, the en- 
tire fuel economy of the United States. 

We look at this from, for example, our situation under cellulosic 
fuel. As I mentioned earlier in my comments, in 2010, when they 
came out with a mandate, the fuel didn’t exist. We asked them, we 
said, please waive that down because the fuel doesn’t exist. They 
said, no, we are not going to do that. We got to the end of 2011; 
we actually had to petition them with a waiver that says please, 
in a formal way, waive it down to zero, because now we have gone 
through the year. We all know it doesn’t exist. Will you give us re- 
lief? And the response was no. 

So we paid over $5 million to the EPA. I might add that is a new 
taxing authority, from our vantage point. Gave $5 million to the 
EPA for a fuel that doesn’t exist. We came to the next year. What 
did they do? They raised the number on us, even though it didn’t 
exist in the previous year. So we had to go back to the U.S. Court 
of Appeals here in D.C. and get a court to instruct the EPA to 
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waive the standard down to zero. The fact is it is fascinating, I 
don’t know if any of you would be interested, but in the particular 
court decision, here is what the court says: The EPA is not allowed 
“to let its aspirations for a self-fulfilling prophesy divert it from a 
neutral methodology.” 

Now, the court mandated that they say since there is no fuel, 
give the money back to the refineries. Within days the EPA issued 
their proposal for this year. They doubled down, they increased the 
mandate for us on cellulosic over what it was the previous year 
that the court had struck down literally five or six days earlier. So 
I can’t tell you what they are thinking. That is a long answer. It 
is hard for us to predict. I can tell you it is raising havoc in the 
marketplace. And you have industries trying to provide consumers 
benefits and values of fuel at affordable, reliable cost, and now we 
have Government that is dictating that. It is a real problem. 

Mr. Lankford. Thank you. 

Mr. Davis. 

Mr. Davis. Thank you very much, Mr. Chairman. I, too, want to 
thank you for calling this hearing because I think this issue is one 
of the most important ones that we face. Trying to strike the appro- 
priate balance between protection of our environment and the 
health of the American people, and at the same time providing a 
reliable, safe product in terms of the production of oil and gasoline 
really is no easy task. So it is fraught with a tremendous amount 
of disagreement. 

Mr. Gerard, let me ask you has the EPA approved E15 for use 
in any car or light truck model year 2001 or later? 

Mr. Gerard. Yes, they have, Mr. Davis. In fact, what they did 
in two steps or in two processes, they granted two waivers. So now 
they have approved it for 2001 and later vehicles. Yet, going back 
to Mr. Lankford’s comment, our research, the Coordinated Re- 
search Council, which is a combination of automakers and our in- 
dustry and the EPA and DOE, I might add, have come to the con- 
clusion, based on research, that with E15 you put millions of cars 
at risk, not to mention what you potentially do to small engines; 
chainsaws, lawnmowers, motorcycles, etcetera. So, yes, they have 
used waiver authority under the Clean Air Act to grant that oppor- 
tunity, and it is a real problem. And every automobile manufac- 
turer that responded to Congressman Sensenbrenner last year said 
they will not warranty their cars if they use E15. But the EPA has 
granted that. 

Mr. Davis. Is it legal to use E15 in motorcycles? 

Mr. Gerard. I don’t think it is. I think they specifically excluded 
some of the smaller piece of that, perhaps motorcycles. Let me go 
back and find that specific detail. It is not legal in motorcycles, in 
small engines. 

Mr. Davis. Did the DOE find any increased risk of engine dam- 
age from using E15? 

Mr. Gerard. This is a great question I would encourage the com- 
mittee to look at closely, because in the process of granting the E15 
waiver, the EPA had underway an emission standard for catalytic 
converters on cars. When they decided to grant the waiver, they 
took that study that was unrelated to E15 at the time and used 
it to justify their decision on E15. The study that we were partici- 
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pating in, which originally had EPA part of it to design the study, 
they wouldn’t wait for that study to come out. That study was con- 
cluded and shows that you put millions of automobiles at risk. 

So we need to look closely at the science. We believe the science 
has not been done. In fact, California, the California Air Resources 
Board has said we will not use E15 in California; in fact, we be- 
lieve it will take many years of study to determine if it should be 
used. 

Mr. Davis. Did they find if there were no significant changes in 
vehicle tailpipe emissions, vehicle driveability, or small non-road 
engine emissions as ethanol content is increased? 

Mr. Gerard. Well, their conclusions based on an emissions test 
about catalytic converters was they attempted to suggest that an- 
swered the fundamental question of auto durability and fuel sys- 
tems. The analysis done by the Coordinating Research Council con- 
cluded it clearly showed impacts on fuel system and clearly showed 
impacts on some model years on durability, valves, etcetera. So 
while they attempted to extrapolate, in our view, an unrelated 
study for these purposes, real research that goes to the real ques- 
tion about the impacts of E15 shows there are serious problems. 

Mr. Davis. Thank you. 

Let me ask Mr. Pugliaresi a question here. Most consumers 
think that the numbers on the gasoline pumps, 85, 87, 89, are just 
synonyms for paying a low, medium, or high price for gas. What 
do these numbers actually represent? 

Mr. Pugliaresi. If you are referring to the octane numbers, they 
refer to the performance that this gasoline does for specific engine 
types. So certain kinds of high-end cars require much more com- 
pression, they require higher octane. But most automobiles in 
America today can operate on 87 to 89 octane. 

Mr. Davis. Thank you very much, Mr. Chairman. I yield back. 

Mr. Lankford. Mr. DesJarlais. 

Mr. DesJarlais. Thank you, Mr. Chairman, and I thank the 
panel for being here today. 

I wanted to talk about a couple different things. Mr. 
Brandenberger, in Tennessee we have a lot of poultry; Hubbard 
LLC in Pikeville, Tennessee. I don’t know if you know Jay Daniels, 
the director of operations. We have sat down and had many discus- 
sions. I believe he said about 85 percent of the cost for them is in 
feed. So this has a huge impact. We also have Tyson in Shelbyville, 
Tennessee; and I know you are turkey, these are chickens. But 
what is the amount of corn that this needs compared to other live- 
stock? 

Mr. Brandenberger. Well, you are right, I can speak a little 
more specifically to the amount of what feed costs in turkey pro- 
duction. For turkey it is about 70 to 75 percent of the cost of pro- 
duction, so pretty similar to the numbers you are quoting for chick- 
en. 

I think the most telling thing is there isn’t any real substitute 
for the corn. Yes, there are some byproducts from ethanol produc- 
tion that can be blended in a little bit, but it is not a one-for-one 
substitution. When corn becomes less available, prices go up. I 
think it is very telling the way that the livestock and poultry in- 
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dustry have chosen to handle it. We are buying 1.5 billion fewer 
bushels of corn now than we were when the RFS was created. 

Mr. DesJarlais. So that is your biggest competitor, really, to 
bring in lower cost to the consumer in the stores, is your competi- 
tion with the ethanol program? 

Mr. Brandenberger. That is the way it has turned out. I am 
sure that is not what Congress intended. 

Mr. DesJarlais. Okay. And you can’t use the distilled dried 
grain or the DDGs with turkey and they really can’t with chicken. 

Mr. Brandenberger. That is the byproduct. We can use it in a 
limited amount. Some would try to characterize this as, oh, well, 
it is no problem, we put the distiller’s grains back into the market. 
That is not true. In turkeys, as a rule, 10 percent of the feed ration 
is about the maximum a distiller’s grain can go. And distiller’s 
grains are not of equal quality. In poorer quality grains, you are 
lucky to get to 5 percent you can blend in. 

Mr. DesJarlais. Okay. 

Mr. Gerard, I want to talk a little bit about small engines. This 
is a little bit of a pet peeve of mine. I just cleaned out my storage 
shed and I have a pressure washer, a weed eater, and a lawn- 
mower, about $1,000 worth of equipment that were initially dam- 
aged by ethanol fuel, the 10 percent ethanol. It damaged the fuel 
lines. I have had all these repaired once. I try to buy pure gasoline 
for them, but I have teenage boys who I think have put the wrong 
kind in, and it has kind of worked on the weed eater because I 
have convinced my wife that spraying Roundup along the fence line 
is better than using the weed eater; it is certainly less labor inten- 
sive. But I am not sure she is still with me on that. 

But really, if you own a leaf blower, a weed eater, a lawnmower, 
a pressure washer, I hail from Sturgis, South Dakota. We have a 
lot of motorcyclists who have talked to me about the ethanol in gas- 
oline. Tennessee is a great hunting State; we have people who use 
four-wheelers, we have fishing boats. So can you talk to me a little 
bit about the impact on small engines and why people should be 
forced to deal with this? 

Mr. Gerard. In that context, congressman, I am not an expert 
on small engines, but let me just say when you look at the breadth 
and scope of everybody that is very concerned and, in many in- 
stances, opposed to what the mandates of the Renewable Fuel 
Standard are, this is clearly a focus on many people’s minds. In 
preparation for today, I was reading some material by some of the 
small engine manufacturers. For example, one piece of testimony, 
a direct quote from one who had a chainsaw that said these addi- 
tional blends or these higher blends of ethanol make the machine 
run too hot, and on occasion his chainsaw would engage, whether 
he wanted it to or not, in the course of doing his work. 

So clearly an adverse impact, particularly on the smaller engines, 
be they lawnmowers, weedwackers, whatever they might be. And 
we find in the marketplace, obviously, much like yourself, a lot of 
people come in and say I don’t want any blend in my fuel, I want 
the gasoline, because as the small engine repairmen and others are 
telling them, it won’t hurt their product or the equipment they 
have paid so much money for. So, generally speaking, yes, that 
whole group, the marine group, the motorboat group, the motorcy- 
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clists groups, they are all a part of a broader coalition seeking re- 
peal and reform of the statute. 

Mr. DesJarlais. I think you mentioned earlier the actual cost of 
producing a gallon of ethanol and blending it in is not cheaper than 
just regular gasoline. 

Mr. Gerard. That is correct. The thing to remember there, when 
you look at it on an energy content, on a Btu basis, gasoline is gen- 
erally always cheaper than ethanol. When you look at it on a volu- 
metric basis, they will say, no, ethanol is cheaper, but the reality 
is you don’t get as much energy out of it. 

Mr. DesJarlais. Let me ask one thing. I was recently traveling 
to South Dakota and I had not seen these in Tennessee, but in 
Iowa, I saw my first pump that you could choose 10, 20, or 30 per- 
cent ethanol, and the 30 percent was the cheapest of the three. 
Does that make any sense at all to you, then, from what we just 
talked about from a cost standpoint? 

Mr. Gerard. It is hard to predict, unless somebody has used that 
as a marketing tool, etcetera. As Lu talked about a little earlier, 
when you look at the heavier amounts of ethanol, like in E85, the 
consumer is telling us with their buying practices they don’t want 
it. You look at Minnesota, you look at Iowa, the number of service 
stations that will sell the higher content fuels, the actual demand 
for the fuel is going down, even though you are increasing the 
number of service stations. 

There is about 4 percent of our fleet today that are flex fuel vehi- 
cles that can burn it; only about 1 percent of that 4 percent actu- 
ally use it on a day-to-day basis. So consumers are deciding what 
they are going to buy, and regardless what the statute mandate or 
the EPA regulatory mandate is, that is the marketplace. We need 
to be thinking consumers, number one, two, and three in this dis- 
cussion. 

Mr. DesJarlais. And that is what my consumers in Tennessee 
are telling me, so thank you for your input. 

I yield back. 

Mr. Lankford. Thank you. 

I would like to submit for the record a study that was conducted 
by the National Renewable Ener^ Laboratory, done in 2011, spe- 
cifically dealing with 4-stroke engines, small engines and such, and 
to be able to get this into the record as well. Without objection. 

Mr. Lankford. Mr. Horsford, you are up to bat. 

Mr. Horsford. Thank you. Good morning, Mr. Chairman. 

Thank you to the witnesses who are here. I do want to just start. 
I know a previous colleague of mine, a couple questions back, kind 
of implied what is in the mind of the EPA and the regulators; why 
don’t they just change their direction, I guess at the behest of the 
industry. I would note that while people may not agree, RES is the 
law and it was a law that many Republicans and former President 
George Bush implemented. So to somehow suggest that the EPA 
should indiscriminately choose which laws it should properly imple- 
ment and which ones it shouldn’t I think is questionable. 

Let me get to my question on ethanol production, which has been 
around for a long time. In the years since passage of the RES, fuel 
blends of 10 percent ethanol to 90 percent gasoline have become 
deeply entrenched in the transportation fuel production apparatus. 
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Dr. Martin, if the RFS was repealed, is it likely that ethanol 
would no longer be blended with gasoline? 

Mr. Martin. No, it is not at all likely. In fact, that was the sub- 
stance of epa’s analysis last year in considering this request for a 
waiver, and, in theory, there is complicated economic analysis be- 
hind that, but in practice these RIN prices tell you a story, and last 
year RIN prices were very, very low, only a few pennies, and that 
is evidence that people could have avoided complying with the law 
by purchasing those RINs, and there wasn’t much interest in doing 
that. So I think that is reasonably clear evidence backed up by 
much more detailed analysis that, in fact, waiving the RFS would 
not reduce the amount of ethanol use dramatically, and I think 
that was an important part of their decision. 

Mr. Horsford. So, as a follow-up, if the repeal of the RFS would 
not likely have a large impact on core production for ethanol, what 
would be its effects? 

Mr. Martin. Well, it would certainly stop immediately invest- 
ment in next generation biofuels, so that is precisely our concern. 
We are quite conscious of a lot of the problems with the expansion 
of corn ethanol, but at this point stopping the RFS, even trying to 
rewrite the RFS would stop investment in next generation biofuels 
and sort of lock in 10 percent ethanol, 90 percent gasoline. So we 
don’t think that is the smart solution to the challenges that oil 
causes our economy. We think we need to move forward, but we do 
need to be conscious of some of the challenges and make sure that 
the policy is flexible to address those. 

Mr. Horsford. Okay, so according to the EIA, total U.S. oil pro- 
duction peaks in 2019 and oil production extracted from tight for- 
mation through hydraulic fracturing will peak in 2020, as the 
Ranking Member talked about earlier. Then U.S. oil production be- 
gins a steady slide. In essence, the shale boom just delayed the in- 
evitable by a decade or so. The EIA projects imports will continue 
to contribute roughly half of total U.S. crude oil supply. That 
means Americans will continue to spend roughly $300 billion per 
year on oil imports, a large share of which comes from politically 
unstable and hostile regions. 

Mr. Gerard, since the RES was adopted in 2007, the private sec- 
tor has invested billions of dollars in the renewable fuel space. 
What actions, and at what level of investment, has the oil industry 
made in the past five years to ensure that our Nation’s distribution 
infrastructure is ready to distribute higher blends and new fuels? 

Mr. Gerard. That is a great question. We are the leaders in in- 
vestment and technology, particularly as it relates to fuels, zero 
carbon, and many low carbon and many technologies. Let me give 
you one quick fact. I can’t tell you the last five year number; I can 
tell you the last decade number. Erom 2000 to 2010, the Eederal 
Government spent about $43 billion to develop these new tech- 
nologies. The oil and natural gas industry spent about $71 billion 
over the same time frame, and the entire rest of the industry out- 
side the oil and gas industry spent about what we did, and that 
is $74 billion. So when you look at those investing in new cutting- 
edge, breaking technologies, the oil and natural gas as a sector is 
the leader in making those investments and making things happen. 



62 


Now, there may be a second part of your question that is an im- 
portant one, congressman, to answer, and it goes to the infrastruc- 
ture question, and this is a myth I would like to dispel. Ninety- 
seven percent of all the service stations you see out there today are 
not owned by the oil and natural gas industry, they are small busi- 
nesses, they are Ma and Pa operations. In fact, 58 percent of those 
service stations that are out there are single station owners, mean- 
ing they only have one station in their portfolio. 

So when you look at potential costs associated with infrastruc- 
ture attached to a Government mandate to distribute a fuel, you 
need to look at the actual ownership. It is estimated between 
$25,000 and $200,000 per retrofit of a service station to be able to 
implement, to change the station. 

Mr. Horsford. Can I ask specifically, then, what have the oil 
companies, your members done to support those Ma and Pa station 
owners? 

Mr. Gerard. We have relationships with most of them to produce 
the fuel that they request and ask for to make their business 
strive. That is the business we are in. 

Mr. Horsford. But specifically and monetarily what have you 
done, what have your companies done? 

Mr. Gerard. We have done everything that we should do to pro- 
mote the use of the product longer-term, from promoting the prod- 
uct to producing the product to distributing the product. Every- 
thing associated with that we do, we continue to do, and we invest 
billions of dollars here in the U.S. doing it. 

Mr. Horsford. Thank you. I know my time has expired. If you 
could please provide the committee with those examples in how the 
oil companies work with those small business owners. 

Mr. Gerard. Happy to do so. 

Mr. Horsford. Thank you. 

Mr. Lankford. Dr. Gosar. 

Mr. Gosar. Thank you. 

Mr. Gerard, I am going to ask you kind of a general question be- 
cause you understand the dynamics of our economy. A family is 
having harder time putting food on the table, true or false? 

Mr. Gerard. All economic indicators are true, they are having a 
difficult time. 

Mr. Gosar. More people are on food stamps, are they not, true 
or false? 

Mr. Gerard. That is my understanding. I am not an expert in 
that area by any means. 

Mr. Gosar. Mr. Brandenberger, could you answer the same ques- 
tions? 

Mr. Brandenberger. That is my understanding as well, and ob- 
viously, in the current budgetary times, snap is under a lot of pres- 
sure right now. 

Mr. Gosar. Gotcha. 

Mr. Martin, true or false on both those questions? 

Mr. Martin. I have no expertise in those. 

Mr. Gosar. Oh, come on, now. You are a consumer. Do you go 
to the store? Come on. You can’t be a heartless scientist. Come on. 
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Mr. Martin. I am not a heartless scientist, but I try hard to stay 
within my area of expertise, and I don’t have any special expertise 
in this area. 

Mr. Gosar. There is no need of expertise like this. Don’t hide. 

Mr. Martin. What is that? 

Mr. Gosar. Don’t hide. You don’t need expertise on this. This is 
general economics 101. There are more people on food stamps than 
five years ago. 

Mr. Martin. I have read that in the newspaper. 

Mr. Gosar. Okay. Food prices are going up. 

Mr. Martin. Compared to when? 

Mr. Gosar. Five years ago. 

Mr. Martin. I really don’t know off the top of my head. 

Mr. Gosar. Have you bought turkey lately? 

Mr. Martin. You would have to ask my wife. 

Mr. Gosar. It has gone up. So it wasn’t so hard. 

Mr. Pugliaresi, can you answer those two questions? 

Mr. Pugliaresi. Yes. 

Mr. Gosar. Yes. Definitely gone up there. 

The ranking member introduced this letter by Mr. Braley and he 
quotes that it has supported over 63,000 jobs in the State of Iowa 
with ethanol. I want to go back through this and just show the im- 
plications to this economy, because I want to put people to work 
under your numbers of $770 billion. 

When converted to ethanol, a bushel of corn yields $1.80 per gal- 
lon for its energy content, which can produce up to 2.5 gallons of 
ethanol. Alternatively, a bushel of corn fed livestock can produce 6 
pounds of beef, 13 pounds of pork, 20 pounds of chicken, and 28 
pounds of catfish. 

In terms of job growth, critics argue that 1 million tons of corn 
used to produce meat and poultry can produce 3600 direct jobs. 
However, 1 million tons of corn used to produce ethanol only sup- 
ports 145 jobs. 

If Mr. Braley is correct that these ethanol jobs created 63,000 
jobs in the State of Iowa, he just gave up 1,564,000 jobs. That is 
the same number, because of what it would be in the industry. I 
am doing the calculation based upon what everybody else has given 
me as numbers. 

So do we have a jobs crisis in this Country, Mr. Gerard? 

Mr. Gerard. Absolutely. And I will tell you from the only gas 
perspective we are doing everything we can to create good paying 
jobs to provide stability to help families. 

Mr. Gosar. So I want to come back to this. So when we are 
trucking, most of this is trucked to little towns here and there, 
major fuels for trucks is what? 

Mr. Gerard. Diesel fuel. 

Mr. Gosar. That is the great answer. So technically, in the next 
couple years, we may run, technically, out of being able to produce 
any diesel fuel, true? 

Mr. Gerard. Under the RFS, it has clearly brought us to the 
brink of a crisis. 

Mr. Gosar. So we are not really asking for not to use these eth- 
anol, it is expanding beyond that, right? So it is just common sense. 
So let me ask you another question. When we are talking about our 
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economy, and I am from the State of Arizona, so a lot of it is tour- 
ism and recreation, right? So a lot of people take, just like my 
friend. Dr. DesJarlais was talking about, they take their four- 
wheelers, they go on a boat ride, all these things. 

When you don’t have access to that fuel, it causes a problem, 
which means cars will break down, because that is what it does. 
If I am not mistaken, alcohol lifts rust, right? It causes problems 
and it jams up the engine. That is one of the biggest problems that 
we have with ethanol. So when mom and pop are driving across the 
Country, cars break down; can’t find the fuel, so they are on the 
boat, the boat breaks down; when they are in the woods, the four- 
wheeler breaks down; when they are on the road going to Sturgis, 
the bike breaks down. So we are spending more time trying to fix 
things than in actually enjoying the tourism industry, which is a 
huge impact. 

So not only does this hit us at our food table, because more and 
more people are having harder times putting cost-effective food on 
the table, but when we try to have enjoyment of tourism, which is 
a huge industry in Arizona, it is going to make a major crimp into 
that. And I just want to make sure we are asking the right ques- 
tion. It is not about that we believe in the standard of the ethanol 
10 rule, it is just to have some common sense in its application, be- 
cause, as the science is, we are back-dropping ourselves into a cata- 
strophic situation, which everybody loses, and what we are asking 
is some common sense. Isn’t that true? 

Mr. Gerard. That is our view. It just boils down to, in our view, 
common sense. 

Mr. Gosar. And do you think that Congress, when they gave, 
and you alluded to this court case, when Congress gave the rules 
to the EPA, did they intend to have common sense being used? 

Mr. Gerard. I do not believe for a minute it was the intention 
of the Congress for this to get us to the point it is today. 

Mr. Gosar. I think that is one of the problems. We see this over 
and over, big government saying that they know better than the 
rest of us and common sense is being kicked out the window. 

I yield back. 

Mr. Lankford. I would like to submit for the record, as well, a 
written statement from Boat U.S., just talking specifically about 
the recreation engines and the effect of the RES on boating in 
America. Without objection. 

Mr. Lankford. With that, I would like to recognize Ms. 
Duckworth. 

Ms. Duckworth. Thank you, Mr. Chairman. 

Thank you, gentlemen, for being here today to share your views 
about this very important issue. 

Dr. Martin, I very much appreciate your thoughtful analysis and 
forward-looking recommendations for the Renewal Fuel Standard. 
I agree that while not perfect, the RES is a critically important and 
promising policy for our Nation’s energy future. The RES is critical 
to U.S. energy security; it is a national security imperative; it pro- 
motes price stability at the pump and holds promise to significantly 
improve our environmental footprint. It is also a major driver of in- 
novation and job creation. In fact, the biofuel industry supports 
54,000 jobs in my home State of Illinois. 
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Many of these jobs are in the Chicagoland area for things like 
research and development, construction, engineering, grain pur- 
chasing, transportation logistics, legal services, financial services, 
and accounting; and we are at the forefront of innovation for ad- 
vanced biofuel production. In fact, when I bought my F-150, I 
made sure there it was a flex fuel vehicle and I burned E85 for the 
entire 120,000 miles I have on my truck, and my engine runs very, 
very clean, and I happen to know, Mr. Gerard, where every single 
E85 gas pump is within a 100-mile radius of my house. And you 
are right, some of those are going away, but I am trying to drive 
up that demand as quickly as possible. In fact, my husband and 
I are strong supporters of aviation biofuel. 

Dr. Martin, you state that the RFS has the right goals, and I 
agree. Can you provide more details about why these goals are so 
important and why it is worth sticking with a policy that even you 
have acknowledged is not perfect? 

Mr. Martin. Yes, I would be happy to. Thank you. So when I 
look at the RFS, I see sort of three primary goals, more biofuels, 
but not just the same biofuels that we have, but moving on to bet- 
ter biofuels. And, really, when you look at the scale of what we are 
trying to achieve with bringing clean, low-carbon, domestically pro- 
duced biofuels into the market, we can’t get there with just expand- 
ing the current biofuels for some reasons that have been discussed 
today. So we really need to bring the next generation that are 
made from agricultural residues like corn stover and from peren- 
nial grasses; and there is a lot of work going on in Illinois in the 
science and agriculture of producing those fuels. 

So that is where we are trying to get. That is what those key 
goals are. And the technology is really the foundation for the in- 
vestments that are moving us in that direction and I think that is 
what I hear from people in the industry, is their ability to continue 
to raise money, to continue to innovate and to make the U.S. a 
leader in this technology, and to convert that technology and R&D 
leadership into actual fuel that we can use. That really rests on a 
stable policy foundation like the RFS. 

Ms. Duckworth. Thank you. I would rather my dollars at the 
gas pump go to American innovation and research, and supporting 
American biofuels than to Middle Eastern oil any day. 

Dr. Martin, in your testimony you acknowledge that the cel- 
lulosic biofuels have not yet lived up to their potential. Why is that 
and can you explain how you see these fuel markets developing in 
the future and how your policy recommendations will help move 
the industry forward so that we get to a better place with them? 

Mr. Martin. Sure. Well, if you look at the time it takes to de- 
velop any large industry, and the fuel industries are exceptionally 
large industries, it is clear that this is going to take some time, and 
I think one of the things that sometimes confuses people is you will 
hear somebody say we are five years away, and then five years 
passes and people say, where are you? But the guy that told you 
he was five years away brought that pilot plant, brought this tech- 
nology from a laboratory and built a big factory, and is making, in- 
stead of gallons or tens or hundreds of gallons, they are making 
millions of gallons of fuel; and that is a huge step forward and that 
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is where we are. We have really moved into the early commercial 
phase of this industry. 

But millions of gallons of fuel doesn’t get you to mandate levels 
that are in billions, so it just takes time for the next round of 
plants to expand capacity and to follow those investments. So the 
ability to scale up to really provide those opportunities really does 
rest on continuing to develop this industry and to kind of providing 
the stable regulatory framework that gives the investors the clarity 
about whether there will be a market for this fuel when they have 
made their investments. 

Ms. Duckworth. Thank you, Dr. Martin. 

I am out of time, Mr. Chairman. 

Mr. Lankford. Thank you. 

Mr. Meehan. 

Mr. Meehan. Thank you, Mr. Chairman. 

Dr. Martin, I think I tried to understand. Did you make a point 
about the RINs, the cost being a couple cents, and there was an 
opportunity to purchase them? 

Mr. Martin. Yes. The way the RIN system works, you don’t need 
to blend ethanol; if you are an obligated party, you can purchase 
RINs instead of blending ethanol. 

Mr. Meehan. And how does that work? What is the market, you 
said, it was a couple pennies per gallon? 

Mr. Martin. The point I was making was that last year RIN 
prices had been very low, almost nothing, and that was indicative 
of a situation where the mandate wasn’t binding. Essentially, no- 
body was needing to buy fuel because of the mandates, and if they 
didn’t like to buy fuel, they could avoid that by buying RINs. So 
the mandate hasn’t been binding until now. 

Mr. Meehan. So has the market changed since the mandate has 
been binding? 

Mr. Martin. Yes, absolutely. 

Mr. Meehan. How has it changed? 

Mr. Martin. Well, now RIN prices have real value, they are 
about $0.80. 

Mr. Meehan. They are how much? 

Mr. Martin. Eighty something cents, I think. Somebody said 
$0.89 today, which actually is not a bug, it is a feature. 

Mr. Meehan. What do you mean it is a feature? 

Mr. Martin. I mean that provides the economic support that 
makes drop-in fuels, that makes the higher blends more attractive; 
that is the design of the policy. 

Mr. Meehan. The design of the policy? Let me go through this, 
because I am trying to understand when you are talking about the 
design of the policy. The design of the policy was that I have a re- 
finery in my backyard that probably supports about 10,000 jobs 
and is critical to the airline industry, so critical to the support of, 
had they not been there, the implications of what happened during 
the storms in New York and New Jersey would have been signifi- 
cant. There are a lot of implications. 

But just the other year, when they were dealing with these RINs, 
they were about $0.04 per gallon. They are now about $1.00 per 
gallon. So the implication for this refinery is it is now costing them 
$150 million more a year to operate because of these RINs. They 
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purchased the refinery for that price. So, in effect, the regulatory 
policy is driving this refinery right back into a point in which it is 
non-competitive and is going to shut down. What do you tell the 
workers? 

Mr. Martin. I don’t have anything to say about the specifics. 

Mr. Meehan. Have you ever been unemployed? 

Mr. Martin. Yes, I have. 

Mr. Meehan. All right. 

Mr. Martin. So I think what is important here is that there are 
big opportunities in the next generation of fuels, and we need to 
manage the challenges. 

Mr. Meehan. How do we manage it? I know there are big oppor- 
tunities. And I share your goal of trying to get here, but this is the 
unintended consequences of compelling something to happen in a 
market when the market isn’t able to do it. This has real-life con- 
sequences on the workers in my district and this is your quote. “We 
didn’t build it overnight,” but you can destroy it overnight. 

You could destroy this industry. You could destroy the refineries 
in my backyard overnight because all they need is a couple years 
of losing $150 million or more and they shut down. And then when 
you close a refinery, it doesn’t come back. So how do we work in 
this market, during this period of time, to adjust for the realization 
that people are manipulating this, this RIN market, to the dis- 
advantage of people who are doing their best to keep the planes fly- 
ing in the sky? 

Mr. Martin. Clearly, as far as transparency and making sure the 
RIN market is working effectively, that is an important part of the 
policy working, because it is key to the policy. 

Mr. Meehan. Mr. Pugliaresi, what do you say about this? 

Mr. Pugliaresi. Look, the RIN prices are rising because they re- 
flect the high cost of crossing the blend wall, and this is the funda- 
mental flaw in the program. So we are going to impose very large 
costs on the production of ElO jet fuel. We will raise the cost of pro- 
ducing petroleum products in the United States. So it is a very 
high cost program with very little yield. It is not a cost-effective 
way to advance our programs to bring on the fuels of the future. 

Mr. Meehan. I am curious, are foreign airlines having to live by 
these same standards where they are? 

Mr. Pugliaresi. Absolutely not. 

Mr. Meehan. So, in other words, what we are doing is we are 
subsidizing a situation in which it now becomes more competitive 
for foreign airlines to fly into our Country than it does for ours to 
operate globally. 

Mr. Pugliaresi. Absolutely. What is going to happen is we are 
going to raise the cost of all the petroleum products in the United 
States. By the way, when we export these products out of the U.S., 
our foreign purchasers are not asking for them to be blended with 
ethanol or cellulosic or anything. So you are going to impose a very 
large cost on the national economy and foreign operators and pro- 
ducers will not face that cost. 

Mr. Meehan. So we are creating the proverbial sending jobs 
overseas. 

Mr. Pugliaresi. Absolutely. 
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Mr. Meehan. With the unintended consequences of policies that 
aren’t doing anything to clear the air, because the bottom line is 
you will move some of that product overseas and it will be used 
over there at higher emission standards and won’t really change 
anything in the overall atmosphere. 

Mr. PuGLiARESi. Absolutely. It is actually more serious than that. 

Mr. Meehan. So there needs to be some recognition, a workout 
in the meantime. And I share your goal, but this is where we are 
talking about the variance or the stop or the something, instead of 
this dead-ahead objective that the EPA is going to do it, regardless 
of the implications that are happening to real people, working in 
real communities, with real American jobs here at home, which 
this Administration and others pretend to stand up and want to 
fight for. 

And I can’t see another person who finally got back to work look- 
ing at the idea of that gate closing because somebody has a policy 
that might work somewhere 15 years down the road, while we are 
also, simultaneously, exporting the very same products that are im- 
pacting the air just as bad because they are being done in China 
or someplace else at an economic competitive disadvantage to us. 
Frustration with the fact that people aren’t using common sense in 
the implication of where we need to go together. 

Mr. Gerard, my time is up, but I don’t know if you have a 
thought on that as a closing point. 

Mr. Gerard. No, Congressman, I can’t articulate as well as you 
did, but let me just thank you for your leadership. You have made 
a bit difference in those refineries up there. But you have hit the 
nail right on the head. We have a Government policy now that is 
bringing us to the brink of a crisis. EPA has the authority that you, 
the Congress, granted them to waive this and to take this pressure, 
in the short-term, off of the crisis, but ultimately the Congress 
needs to deal with that. 

We don’t disagree with all the noble goals that have been talked 
about in terms of energy production in the United States and, as 
I mentioned earlier, we are the leaders in trying to find the next 
breakthrough, but the reality is, getting back to people and jobs 
and what it is going to take to fuel this economy, we better get 
smart quick, or we are going to have a self-inflicted wound that is 
going to be very difficult to recover from in a lot of different ways. 

Mr. Meehan. Thank you, Mr. Chairman. I thank you for your in- 
dulgence and I yield back. 

Mr. Lankford. Thank you. 

Ms. Norton. 

Ms. Norton. Thank you very much, Mr. Chairman. 

Dr. Martin, like every red-blooded American, I am always looking 
for science to rescue us from the last dilemma, and I am afraid that 
when we embraced ethanol that was, for many, such a quick and 
ready, much too quick and ready an answer. Now, as far as I can 
understand, one of the reasons that environmentalists me wanted 
to do it was to save energy. I understand it costs, by the time we 
get to the finished product, it costs more in energy, or certainly as 
much as fossil fuels. So we are not meeting that goal. 

So instead of just jumping to the next generation, that was the 
first generation of biofuels, let me ask you about the second genera- 
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tion, which looks so hopeful to me, hut I have to ask somebody, and 
there you sit. And I am talking about the cellulosic biomass that 
apparently we have in plentiful supply. That is what we thought 
about ethanol, too, because we didn’t think about the effects on the 
cost of corn and sugar, and especially not only here, where we can 
absorb it more easily, but has had a terrible effect in other parts 
of the world which are very dependent on such food stuffs now. 

So when I look at this 1.3 billion in harvestable cellulosic bio- 
mass that we have “identified” in the United States, before I get 
my hopes up and grow too rosy in my expectations, since there are 
some estimations that that could more than meet a third of the do- 
mestic transportation fuel demand, before I go there, I need to 
know more about what I understand is happening. 

You seem, in your testimony, not to believe that we have yet 
found an answer to the blend wall dilemma, and you speak very 
specifically about the effect of food-based fuels on food, to be blunt 
about it, and that is a major concern, that we don’t jump from the 
frying pan into the fire itself. And you seem to call for rulemaking 
that would reset expectations. I need to know what that means, but 
specifically I need to know what it means in light of the fact that 
it looks like the private sector is finally getting into this new sec- 
ond generation energy supply, that there may be as many as 20 in 
20 States maybe plants under construction, also in Canada. When 
you get private investment taking the risk, does that mean we are 
on our way to very significant use of second generation biofuels, 
and what could EPA do to adjust to that if it is a real answer? I 
am most interested in whether it is a real answer. 

Mr. Martin. I think there is a big opportunity and, as you men- 
tioned, there are facilities that are starting up all over the Country. 
But because the energy industry is so large, it is sort of important 
to kind of keep the time line and the expectations sensible. 

Ms. Norton. Look what natural gas has done. 

Mr. Martin. What is that? 

Ms. Norton. Look what natural gas has done. Once it became 
true and viable, it shot up and has affected the supply here and 
across the world. That is why I don’t want my expectations to be 
raised again. 

Mr. Martin. Well, so if we look at where we are and what can 
be achieved when there is a stable investment environment, I think 
we see, over the next 20 years, that these next generation biofuels, 
together with more efficient vehicles and other technologies, can 
really help us to cut projected oil use in half in that time frame. 
So in that 20-year time frame we can make a very dramatic impact 
on the impact that consumers, because, of course, the biggest way 
to address the impact to consumers of fuel is to use less of it. And 
biofuels are a significant part of a comprehensive solution. 

Ms. Norton. What would be the effect on energy, on climate 
issues, any difference? 

Mr. Martin. Absolutely. I mean, the next generation cellulosic 
biofuels have dramatically lower carbon emissions than the conven- 
tional biofuels, and even lower compared to the fossil fuels that we 
are relying on now. So that is why they are an important part of 
the strategy going forward. 
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Ms. Norton. You say it could grow rapidly from 2013 forward. 
What do you envision? 

Mr. Martin. I mean, well, obviously, it takes several years to 
build one of these facilities, and you don’t build 100 of them at 
once. 

Ms. Norton. So if we already have 20 States, when do you think 
some of this could get to market? 

Mr. Martin. Oh, it is going to get to market this year. I mean, 
the first facilities are commercial facilities that are completely 
built; that are starting up now. So the gallons will start coming in, 
but there is a difference between millions and billions and tens of 
billions, and it takes time to move up that scale. 

Ms. Norton. Well, thank you. Dr. Martin, and I will keep my ex- 
pectations high for the moment. 

Thank you, Mr. Chairman. 

Mr. Lankford. Thank you. 

Mr. Farenthold. 

Mr. Farenthold. Thank you very much, Mr. Chairman. I do 
want to thank the panel and do have a couple questions. 

Dr. Martin, in your testimony you say that the goals of the RFS, 
Renewable Fuel Standard, are more biofuels, better biofuels, and 
beyond biofuels. If you take a step back, you want to talk about 
what some of the broader policy goals are besides just biofuel? 

Mr. Martin. Sure. Absolutely. And it was beyond food-based 
biofuels, not beyond biofuels. 

So the overall goal is to cut our oil use. As I was just alluding, 
the challenges that our oil use causes to our economy, to our secu- 
rity, and to our climate are substantial, and the best way to ad- 
dress those are to take practical steps to cut our oil use. 

Mr. Farenthold. So you are basically saying cleaner air, more 
domestic production, and doing away with the need for importing 
foreign oil, would that be fair? 

Mr. Martin. We can cut our oil use dramatically, yes. 

Mr. Farenthold. So let me go to Mr. Pugliaresi. You are talking 
about coming up on the blend wall. So as we have less use of fossil 
fuels, we are coming up on the blend wall, which means we have 
to use more ethanol than we can blend at a reasonable percentage, 
is that correct? 

Mr. Pugliaresi. Yes. 

Mr. Farenthold. I guess what I am getting at is aren’t we kind 
of on a collision course with ourselves as we promote more fuel-effi- 
cient vehicles and as we move to alternative electric cars or as we 
move to natural gas powered vehicles? It is going to get worse and 
worse over time, isn’t it? 

Mr. Pugliaresi. I think we sort of get stuck on these volumetric 
or these mandates, instead of looking at how do we want the econ- 
omy to function most efficiently to get the most economic growth. 
And if we try to wrench the economy too fast to very high cost, and 
often infeasible fuels, we are going to impose a very large cost. 

Mr. Farenthold. All right, let’s talk a little bit ab^out natural 
gas. I can go out and buy a natural gas powered pickup truck for 
about $6,000 to $9,000 more than a normal pickup truck; much 
more clean burning than oil-based and economical for me. Once I 
hit 90,000 miles on that truck, I will have paid for it and will be 
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saving money every time. So why shouldn’t we be focusing some of 
the efforts there? 

Mr. PuGLiARESi. You are asking a very good question, because is 
this mandate really a cost-competitive or a low-cost strategy com- 
pared to the other things that are out there? And the answer to 
that is probably not. 

Mr. Farenthold. All right, Mr. Gerard, you represent the oil 
and gas industry. We have great technological breakthroughs in 
hydraulic fracking and we are all but giving away natural gas. 
What is gas today, in the $4.00 range? 

Mr. Gerard. Yes, give or take. 

Mr. Farenthold. And do you see any substantial increase in 
that over the next few years? 

Mr. Gerard. Well, if you look at the quick history of this, which 
has literally occurred in the past few years in the United States, 
once again, calling into question the assumptions under the Renew- 
able Fuel Standard, which is a very different day, but when you 
look at natural gas today, going back to this broader objective, if 
we talk about climate issues and carbon, today we are at 1994 level 
for our carbon emissions. Why is that? Because of natural gas. 
That was driven by the marketplace, not by a Government man- 
date. 

Mr. Farenthold. Cleaner and domestic. We are within Kyoto 
standards now, right? Didn’t we get there, even though we are not 
a signatory? 

Mr. Gerard. We are getting very close to that as the leader in 
the world in terms of reducing our carbon emissions. But the mar- 
ket brought it about, and that is why we have to take away some 
of these efforts to compel technology. The movement to natural gas 
in vehicles is occurring. 

Mr. Farenthold. With no Government involvement. 

Mr. Gerard. Precisely. And that will happen. That is what we 
need to inject back into this conversation. 

Mr. Farenthold. And just as far as projected reserves of natural 
gas, are we in trouble in five years? 

Mr. Gerard. It depends on whose estimates you look at, any- 
where from 100 to 250 years. 

Mr. Farenthold. All right, so we are talking a couple hundred 
years. 

Mr. Gerard. At least. 

Mr. Farenthold. So it kind of takes the heat off developing. 

Mr. Gerard. That number keeps growing every year. 

Mr. Farenthold. So it kind of takes the heat off of some of these 
numbers. 

Let me go with one question with respect to food prices, these re- 
newable food standards. They are affecting meat, poultry, your tur- 
keys, chickens, you name it. It is also affecting just corn for people, 
isn’t it, worldwide? 

Mr. Brandenberger. It certainly is. I think Ms. Norton made a 
very good point about the impact, and we would agree. We have 
talked a lot about the impact on our energy here, and we ought to 
talk about the impact on people who are facing food insecurity as 
well. 



72 


Mr. Farenthold. And in other countries, particularly not as 
wealthy as we are, substantial increase in corn prices. Corn is a 
part of the staples in many countries. I think in Mexico there was 
one study that said since the Renewable Fuel Standard took effect, 
tortilla prices are up 69 percent. 

Mr. Brandenberger. There is actual civil unrest at times in 
Mexico over the corn prices; there have been demonstrations there. 
But it is other countries, but it is also the food insecure in this 
Country, as well, that are affected by this. 

Mr. Farenthold. I see I am out of time. I just want to conclude 
by saying we really do need to take a step back and see if we can 
solve some of our energy problems and our environmental problems 
in the marketplace with technology that is there today, rather than 
trying to force something. 

I yield back. 

Mr. Lankford. Thank you. 

Gentlemen, thank you for being a part of this panel. We are 
going to shift to the second panel. All of you, great contributions 
in this. Lu, I think I counted mispronunciation of your name prob- 
ably eight times through the course of this, so I appreciate all of 
you being here and for what you are contributing, both your pre- 
pared statements and your oral. Thank you. 

We will take a short shift into the second panel. 

[Pause.] 

Mr. Lankford. We will have several other members that will 
come and join us as we get started here. 

So we welcome our second panel in the continuation of this hear- 
ing. Mr. Christopher Grundler is the Director of the Office of 
Transportation and Air Quality, U.S. Environmental Protection 
Agency. 

Pursuant to committee rules, all witnesses are sworn in before 
they testify. Mr. Grundler, thanks for being here. If you don’t mind 
standing and raising your right hand so you can take the oath. 

Do you solemnly swear or affirm the testimony you are about to 
give will be the truth, the whole truth, and nothing but the truth, 
so help you, God? 

[Witness responds in the affirmative.] 

Mr. Lankford. Thank you. You may be seated. 

Let the record reflect that the witness has answered in the af- 
firmative. 

Glad that you are here. Obviously, you had the opportunity to be 
able to listen in on the first panel, as well, and we are looking for- 
ward to your testimony and getting a chance to dialogue a little bit 
back and forth on that. We will be honored to receive that testi- 
mony now. 

STATEMENT OF CHRISTOP H ER GRUNDLER, DIRECTOR, OF- 
FICE OF TRANSPORTATION AND AIR QUALITY, U.S. ENVI- 
RONMENTAL PROTECTION AGENCY 

Mr. Grundler. Thank you, Mr. Chairman, Ranking Member 
Speier, and other members of the committee. I appreciate the op- 
portunity to testify on the Renewable Fuel Program today. I am the 
Director of epa’s Office of Transportation and Air Quality, and I 
have been a career official at EPA since 1980. 
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The RFS program began in 2006 under the Energy Policy Act of 
2005. The statutory requirements for the RFS program were then 
modified by the Energy Independence and Security Act of 2007, or 
EISA, which established new volume standards for renewable fuel, 
reaching a total of 36 billion gallons by 2022, including 21 billion 
gallons of advanced biofuels. The revised statutory requirements 
also include new greenhouse gas emission thresholds and a number 
of other provisions. After an extensive notice and comment process, 
EPA finalized regulations to implement EISA requirements, which 
went into effect on July 1st, 2010. 

EISA requires EPA to publish annual standards for total ad- 
vanced biomass-based diesel and cellulosic renewable fuels. These 
standards apply to obligated parties, typically refiners and fuel im- 
porters. The statute directs EPA to determine the projected volume 
of cellulosic biofuel production for the following year, and if that 
number if less than the statutory volume, EPA must lower the 
standard accordingly. EPA also has the discretion to lower the ad- 
vanced biofuel and total renewable mandate up to the same 
amount. Before proposing annual volume standards, EPA conducts 
a thorough review of the cellulosic industry to determine the total 
production capacity. EPA also consults with our colleagues at the 
Department of Agriculture, the Energy Information Administra- 
tion, and the Department of Energy’s Bioenergy Technologies Of- 
fice. We propose the annual standards through a transparent proc- 
ess, allowing for public comment and review. 

The 2013 RFS volume standards were proposed in February of 
this year and would maintain a statutory level for total renewable 
fuel of 16.55 billion gallons. A public hearing on the proposed hear- 
ing was conducted on March 8th, 2013, and we are currently in the 
process of reviewing the public comments in preparing to develop 
the final rule. 

Congress also tasked EPA with evaluating and qualifying new 
biofuels for use in the RFS program. We have already approved a 
significant list of advanced and cellulosic biofuels. We have a num- 
ber of additional evaluations underway for new pathways. We con- 
tinue to expand the number of approved fuel pathways, including 
the recent finalization of a rule that includes certain renewable 
fuels from camelina, ethanol from energy cane, and renewable gas- 
oline from various feedstocks. We also just proposed a rule that in- 
cluded additional new advanced biofuels, including cellulosic fuels 
from landfill biogas and advanced biobutanol from corn. 

Although both ethanol and non-ethanol biofuels can be used to 
meet the RFS, ethanol has and will likely continue to be the pre- 
dominant renewable fuel in the market for the foreseeable future. 
As the volume requirements of the RFS program increase, it be- 
comes more likely that the volume of ethanol projected to meet 
those requirements will exceed the volume that can be consumed 
in the common blend ratio of 10 percent ethanol and 90 percent 
gasoline, referring to as ElO. Additional volumes of ethanol would 
then need to be used at higher blend levels, such as E15 or E85. 
As a result, to the extent that ethanol is likely to be used to meet 
RFS volume requirements, the volume of ethanol that can legally 
and practically be consumed is a limiting factor in meeting the 
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statutory volumes. This is commonly known as the ElO blend wall 
and was discussed at length during the first panel. 

Compliance under the RES program is demonstrated through the 
use of Renewable Identification Numbers, or RINs, which docu- 
ment the production and distribution of the fuel. For 2013, we ex- 
pect compliance for the RES standards through the use of RINs 
generated in 2013, as well as the substantial number of RINs gen- 
erated in 2012 that are available for compliance this year as carry- 
over RINs. 

In 2014, the situation could be different. First, the advanced 
biofuel and total renewable fuel requirements rise substantially 
under the law, to 3.75 billion gallons and 18.5 billion gallons, re- 
spectively. While non-ethanol biofuels are anticipated to continue 
to grow, an estimated 16 billion gallons or more of ethanol might 
still be needed to comply with the 2014 statutory target for the 
RES program. Second, the number of carryover RINs from 2013 
will also be a critical factor. 

Given these facts, we will continue to look at the potential im- 
pacts of the ElO blend wall both now and in the longer term. We 
are currently reviewing comments submitted in response to our 
proposal for the 2013 RES volume standards, and we will carefully 
consider and are carefully considering this input. 

ERA is intensively engaged with all the stakeholders in this pol- 
icy matter, and we are going to continue to further engage these 
stakeholders as we move to propose the RES volume requirements 
for 2014. EPA will continue to work with our partners, stake- 
holders, and the public to implement the RES program as directed 
by the Congress. EPA will also further evaluate and consider 
whether any further action under the authorities established by 
Congress is appropriate to help ensure orderly implementation of 
the program. 

I thank you for the opportunity to serve as a witness and look 
forward to your questions. 

[Prepared statement of Mr. Grundler follows:] 
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Christopher Grundlcr 
Director 

Office of Transportation and Air Quality 
Office of Air and Radiation 
U.S. Environmental Protection Agency 

Subcommittee on Energy Policy, Health Care and Entitlements 
Committee on Oversight and Government Reform 
U.S. House of Representatives 
June 5, 2013 


Written Statement 


Chairman Lankford, Ranking Member Speier and other members of the Committee, I 
appreciate the opportunity to testify on the subject of the renewable fuel standard program. 


Overview of the Renervable Fuel Standard Program 


The Renewable Fuel Standard (RFS) program began in 2006 pursuant to the requirements 
in Clean Air Act (CAA) section 21 l(o) which were added through the Energy Policy Act of 2005 
(EPAct). The statutory requirements for the RFS program were subsequently modified through 
the Energy Independence and Security Act of 2007 (EISA). These provisions established new 
year-by-year volume standards for renewable fuel that generally must be used in transportation 
fuel, reaching a total of 36 billion gallons by 2022. This total includes 21 billion gallons of total 
advanced biofuels, comprised of 16 billion gallons ofcellulosic biofuel, at least 1 billion gallons 
of biomass-based diesel, and the remainder consisting of “otlier” advanced biofuels. The revised 
statutory requirements also include new definitions and criteria for both renewable fuels and the 
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feedstocks used to produce them, including new greenhouse gas emission (GHG) thresholds. On 
March 26, 2010, in response to EISA, EPA promulgated regulations to implement revisions to 
the national renewable fuel standard program. EPA applied the best available science, and 
conducted extensive analyses to implement these complex and challenging statutory provisions. 
The regulatory requirements went into effect on July 1, 20 1 0 and apply to domestic and foreign 
production of renewable fuels used in the United States. 

EISA requires that EPA each year, publish the annual standards for use of total, 

advanced, biomass based diesel, and cellulosic renewable fuels that apply to obligated parties, 

which are typically refiners and importers of gasoline and diesel. The statute directs EPA to 

determine the projected volume of cellulosic biofuel production for the following year, and if 

that number is less than the volume specified in the statute, EPA must lower the cellulosic 

1 

standard accordingly. EPA also has the discretion to lower the advanced biofuel and total 
renewable mandate up to die same amount that the cellulosic biofuel volume is reduced. Before 
proposing annual volume standards, EPA conducts a thorough review of the cellulosic industry, 
including one-on-one discussions with each producer to determine its individual production 
capacity. EPA also consults directly with the Department of Agriculture, the Energy Information 
Administration, and the Department of Energy’s Bioenergy Technologies Office to determine the 
status of production capacity and capabilities of the cellulosic sector, Since these evaluations are 
based on evolving information about emerging segments of the biofuels industry, and m.ay result 
in the applicable volumes differing from the statutory targets, we propose the annual volume 
standard through a transparent rulemaking process, allowing for public review and comment, 
prior to finalizing the standards. 
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The 20 1 3 RFS volume standards were proposed in February 2013. The standards as 
proposed would maintain the total renewable fuel requirement under EISA for 2013 of 16,55 
billion gallons, including volumes for advanced biofuels, such as biomass based diesel and 
cellulosic biofuel. A public hearing on the proposed rule was conducted on the 2013 standards on 
March 8, 2013. The Agency is currently in the process of reviewing the public comments in 
preparing to develop the final rule. 

Congress also tasked EPA with evaluating and qualifying new biofuels, where 
appropriate, for use in the RFS program. We already have a significant list of advanced and 
cellulosic biofuels approved in the current RFS. We have also established a process to evaluate ■ 
new biofuels for use in the RFS program. We have a number of additional petitions requesting 
evaluation of new biofuel production processes and new feedstock pathways. EPA has expanded 
the number of approved fuel pathways, including the recent finalization of a rule that includes 
certain renewable fuels from camelina, ethanol from energy cane, and renewable gasoline from 
various feedstocks. More recently the Agency proposed a rule that will expand the opportunity 
for use of additional new advanced biofuels, including cellulosic fuels from landfill biogas and 
advanced biobutanol from corn. The Agency has and will continue to work on evaluating 
opportunities for additional qualifying feedstock to fuel pathways under the program to support 
attaining Congressional goals of the RFS program. 
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Ethanol ElO Blendwall 


Both ethanol and non-ethanol biofuels can be used to meet the RFS requirements; 
however ethanol has and will likely continue to be the predominant renewable fuel in the market 
for the near and foreseeable future. As the volume requirements of the RFS program increase, it 
becomes more likely that the volume of ethanol projected to meet those requirements will exceed 
the volume that can be consumed in the common blend ratio of 10 percent ethanol and 90 
percent gasoline, referred to as ElO. Additional volumes of ethanol would then need to be used at 
higher blend levels such as El 5 or E85. As a result, to the extent that ethanol is likely to be used 
to meet RFS volume requirements, the volume of ethanol that can be legally and practically 
consumed is a limiting factor in meeting the statutory volumes, 

Compliance under the RFS program is demonstrated through the use of Renewable 
Identification Numbers (RINs), which docurhent the production and distribution of renewable 
fuel. For 2013, we expect compliance with the RFS standards through the use of RINs generated 
in 2013 and those generated in 2012 that are available under the regulations for use (carryover 
RINs) in complying with 2013 standards. 

In 2014, the situation could be different. There ai-e a number of factors that will play a 
role in determining how regulated parties will demonstrate compliance with the applicable RFS 
volumes. First, the advanced biofuel and total renewable fuel requirements rise substantially to 
3.75 billion gallons and 18.15 billion gallons, respectively. While non-ethanol biofuels are 
anticipatecl to continpe to grpw to help supply the advanced biofuel standard, an estimated 16 
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billion gallons or more of ethanol might still be needed to comply with the RFS program in 201 4. 
Second, the number of carryover RIMs from 2013 will also be a critical factor in determining 
how obligated parties show compliance with the 2014 RPS volume requirements. EPA will 
continue to engage with stakeholders on this issue as we move to propose the RFS volume 
requirements for 2014. 

Given these facts, we will continue to took at the potential impacts of the ElO blendwall 
over the near and longer term. We are also reviewing comments submitted in response to the 
agency’s proposed rulemaking for the 2013 RFS volume standards and we will carefully 
consider this input. 

Closing 

EPA will continue to work with our paitners, stakeholders, and the public to implement 
the RFS program as directed by Congress. EPA will also further evaluate and consider whetlier 
any further action under the authorities established by Congress is appropriate to help ensure 
orderly implementation of the program. 

Again, I thank you for the opportunity to serve as a witness at this hearing for the 
Subcommittee. 
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Mr. Lankford. Thank you for your testimony and thanks for 
your testimony as well. 

Do you agree we are facing a blend wall in the coming months 
here? 

Mr. Grundler. Congressman, it is quite clear from the dynamics 
in the RIN market that the market is anticipating the blend wall. 
It is not clear exactly when we will face that blend wall. We know 
that some refiners, because each is in a slightly different situation, 
are likely to hit that blend wall this year; whereas, others are like- 
ly to face it in 2014. But the market clearly is anticipating its ap- 
proach, which is why we see the increase in the value in these 
RINs. 

Mr. Lankford. Once Goldman Sachs jumps in and starts actu- 
ally trading in RINs, you know this has become a valuable com- 
modity and it is spreading at that point. So the questions come up 
for us, and you heard all the testimony, as well, and some of the 
issues, and you are very aware of this, not that you are blind to 
all these issues. A couple of questions. One is is it good for our ve- 
hicles to continue to increase the amount of ethanol and require 
that, and to be able to push that out? Multiple vehicle manufactur- 
ers said that is going to void our warranty. So we have that one 
question. With the amount of gasoline decreasing and the amount 
that is required increasing, is that good for our vehicles? 

And the second part of this is is it good for us to continue push- 
ing food-based fuel when the hope was, at some point, non-food- 
based ethanol would rise up and we would have other products 
that would substitute for that? We are not seeing the rise as fast 
as we had hoped, so is it good to be able to press on both those? 

Would you address both of those for me? 

Mr. Grundler. So with respect to your first question, congress- 
man, is it good for our vehicles, the answer depends on what you 
are driving, of course. 

Mr. Lankford. Correct. The majority of vehicles in America 
right now. We are talking 70 percent of the vehicles that are not 
tagged or that have a problem with using a higher amount of eth- 
anol. 

Mr. Grundler. Yes. So with respect to E15, as you are aware, 
EPA did an extensive study, along with the Department of Energy, 
of the question of will E15 cause or contribute to a violation of the 
emission standards of those vehicles. We looked at something like 
30 different studies. DOE did an extensive testing program and our 
determination was that E15 would be safe to use in 2001 and later 
vehicles. We did not allow it to be used in small engines or boats 
or off-road vehicles. 

Mr. Lankford. I am aware the EPA allows that, but my war- 
ranty expires if I use E15. So in my 2011 vehicle I already have 
a notification and a sticker on my gasoline lid as it opens that re- 
minds me, if I use E15 in this, my warranty is void, because the 
manufacturers tell me this is not safe for this vehicle. So while 
EPA says go ahead and use it, I take it at my own risk. If my vehi- 
cle breaks down, I am on my own. I don’t anticipate EPA is going 
to fix my vehicle at that point. 

Do you anticipate that? 

Mr. Grundler. No, we will not fix your vehicle. 
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Mr. Lankford. Okay, well, I am assuming that. So I am in a 
tough spot as a consumer on that. 

Mr. Grundler. Mr. Chairman, I appreciate that, but EPA is not 
requiring you to use E15. We are not requiring anyone to sell E15. 
We simply looked at our responsibilities under the law, did an ex- 
tensive amount of science and data development, and reached the 
determination based on that data and based on the law that there 
was no evidence to suggest, after millions of miles of accumulated 
miles by the Department of Energy’s test program, that E15 would 
harm engines or create a violation of emission standards. 

Mr. Lankford. How many manufacturers out there disagree 
with you? 

Mr. Grundler. Most of them. 

Mr. Lankford. And that is the spot that consumers are in. The 
Government says go ahead; the manufacturers say at your own 
risk, because this does not work in all of their testing. So now we 
are stuck between a Government mandate that is sitting out there 
and the consumer trying to determine where do I go at this point. 

Mr. Grundler. The Government is not saying go ahead. The 
Government is simply saying that this is a legal fuel to sell if the 
market demands it and if there are people who wish to sell it. 

Mr. Lankford. But if the market is not demanding it, there is 
still a requirement we have to get more out there, is that correct? 
So let’s say, for instance, in my State, in Oklahoma, you were not 
here earlier, but are lots of stations that promote that they sell all- 
gas gasoline. I mean, that is their selling feature. And they sell all 
the time on that. There are stations that sell both side-by-side; 
there is gasoline, there is gasoline blended with ethanol on it; and 
the consumers have the opportunity to choose. But at some point 
it gets tougher to give consumers the option to choose, because if 
they choose the all-gasoline, we can’t meet the standards that have 
been set to sell out there, and we have to find some way to get that 
product to market. That is kind of where we are now. So what do 
we do? 

Mr. Grundler. You are exactly right. And I think when Con- 
gress wrote this statute, back in 2005 and particularly in 2007, it 
created a dramatic change in the transportation fuels market and 
anticipated these increasing volumes. It is clear Congress antici- 
pated that the market would solve this problem. The blend wall is 
not a new issue. Clearly, the market has not solved this problem 
yet; there are market realities that we are very much aware of and 
need to address. 

Mr. Lankford. So when does this get resolved from the EPA? I 
know you all are dealing with this all the time. This is not critical 
of that. You all have to live in this all the time. We have decisions 
for 2013 and decisions for 2014 coming down during the summer, 
I hope, but to be able to determine what are we going to do, is 
there going to be a waiver, are the numbers for 2014 going to be 
implemented? A lot of folks have to prepare for that and the mar- 
ket is trying to determine, as the price goes up, they are gambling 
you are not, you are going to keep the same number and these 
prices continue to rise, and manufacturers and individuals and 
suppliers of fuel are hoping that there is going to be some kind of 
gap. How does this get determined and when? 
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Mr. Grundler. We are talking to all of these folks regularly. We 
raised this issue in our 2013 proposal as an issue; we sought com- 
ment, we got an enormous amount of comment. As you can appre- 
ciate, those comments span a diverse perspective based on where 
they sit and what they make, and it will be our job to sort through 
those and to look at the law and look at the data, and the adminis- 
trator will need to make a determination. We feel a very strong 
sense of urgency to sort through this. We are doing a lot of analyt- 
ical work and we hope to make a decision this summer on both 
2013 and a proposal for 2014. 

Mr. Lankford. Welcome to America. Okay, so let me come back 
to that again, because I want to be able to pass on to Ms. Speier, 
honoring her time as well. 

We are talking about this summer, so we are talking about the 
end of August, we are talking about the end of July? Because this 
is important to us, to be able to determine when the decision is 
going to be made. The decision is important, obviously, what is 
made, but the when is also very important. So when will we know? 

Mr. Grundler. I appreciate that and I also understand why the 
market needs to know. I don’t have a target date for you other than 
we are working as hard as we can. 

Mr. Lankford. But all the comments are in. 

Mr. Grundler. Yes. 

Mr. Lankford. Everything from outside is done; it is now sitting 
on your all’s desk, and at this point there is nothing else pending 
out there to say we can’t decide until we get this. 

Mr. Grundler. That is exactly right. 

Mr. Lankford. So everything is in now; it is just time to make 
the decision. 

Mr. Grundler. That is right. 

Mr. Lankford. Is there anything that we can do as Congress to 
help in this process? 

Mr. Grundler. I think you are doing it, sir. 

Mr. Lankford. Well, there is a need for a decision. The certainty 
is very important to the consumer, to the producers, to the manu- 
facturers. The certainty is very key to us, so getting the when will 
help us significantly; then there will be the large national debate 
on the what at that point, once you settle it. But the when cannot 
come fast enough if all the information is gathered in. 

With that, I would like to recognize Ms. Speier. 

Ms. Speier. Thank you, Mr. Chairman. 

Mr. Grundler, thank you for the service you have provided to our 
Country for some how many years? Thirty-two years. Almost a life- 
time. Certainly a generation. Anyway, thank you. 

The first law that was passed and signed by President Bush, in 
2005, was really a bipartisan bill; it was sponsored by Representa- 
tive Barton of Texas, Representative Pombo of California, and Rep- 
resentative Thomas of California. And when President Bush signed 
it, he said it will strengthen our economy and it will improve our 
environment, and it is going to make the Country more secure. The 
Energy Policy Act of 2005 is going to help every American who 
drives to work, every family that pays a power bill, and every small 
business owner hoping to expand. 
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So, from your perspective, what has been the impact of that 2005 
Act, and have President Bush’s statements been seen to come to 
fruition? 

Mr. Grundler. Congresswoman, certainly the impact we have 
seen is a significant increase in the production of renewable 
biofuels in America. We have seen an enormous amount of private 
investment in advanced biofuel research and development and pro- 
duction; I would say in the billions of dollars of private investment 
in discovery and new innovation in this area and I think, as well, 
a new recognition about what the promise could be of having a 
more diverse fuel supply for America. 

Ms. Speier. Okay. So for all the concern here, there are still a 
lot of positives, right? Dr. Martin had mentioned in the earlier 
panel, I don’t know if you were present to hear him or not. 

Mr. Grundler. I was. 

Ms. Speier. That there are some solutions that are pretty simple 
and could protect the turkey farmers and also still allow for contin- 
ued exploration in terms of cellulosic ethanol and the developing of 
that and plants, and venture capital coming in, and the like. Do 
you have any comments on that? Do you see that as a pathway to 
resolving this issue? 

Mr. Grundler. I have not had an opportunity to talk to Dr. Mar- 
tin about his recommendations in terms of his thinking with re- 
spect to the longer term strategy. I probably would disagree with 
that it is going to be simple in this policy debate comment. 

Ms. Speier. That was my comment, not his. 

Mr. Grundler. But clearly we have heard through this public 
notice and comment period we are getting a lot of advice about how 
EPA can address this situation, address this blend wall situation; 
and some have suggested how we can do it in a way that could still 
preserve this advanced biofuel innovation promise. Others have 
come at it from a different point of view. We, right now, are doing 
the hard work analyzing those comments, looking at the law, look- 
ing at the data and giving recommendations to the administrator. 

Ms. Speier. So last August Chairman Issa and Subcommittee 
Chairman Lankford had sent a letter expressing the concerns 
about RES to EPA Administrator Lisa Jackson, and subsequently, 
in the review that EPA did, it found that there was not severe 
harm to the economy, of a State, a region, or the United States in 
waiting. Could you explain to us the analysis that EPA uses to ar- 
rive at that conclusion? From what I understand, it is not some- 
thing where you just kind of see what way the wind is blowing, 
that there is a lot of data collection and expert testimony and re- 
view that takes place. Could you share that with us? 

Mr. Grundler. Yes. You are talking about the petitions we re- 
ceive from a number of States in 2012 in response to the severe 
drought that America experienced and asked the administrator to 
waive the standard in whole or in part. First, in deliberating over 
that, we all recognize, and the administrator certainly said in her 
decision, recognized the devastating impact of the drought across 
all of America in many different sectors, in many different families 
that were impacted by that drought. 

The question before the agency and the administrator at that 
time actually was a pretty narrow question, though, which is would 
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waiving the RFS change any of that situation, would waiving the 
RFS change the supply-demand question. And after extensive anal- 
ysis and modeling, we looked at 500 different scenarios using a 
satastic model and consulting with experts at the Agriculture De- 
partment and at the Energy Department, we found that it was 
highly unlikely that, if we waived the standard, it would have 
made any difference to the people suffering and the prices of corn, 
so the law required us to deny that waiver. 

We were careful to say that this is a fact-specific question, a 
case-by-case situation, and it was based on the market conditions 
at the time; it was based on our estimate of how many so-called 
rollover RINs were available to refiners to meet their obligations, 
as well as how quickly a refinery within this waiver time period, 
this one-year period, could change their operation. The fact of the 
matter is that the U.S. refining industry and fuel distribution has 
optimized around the use of ethanol as a blending agent, and we 
found that the evidence suggested that there is a strong demand 
by the refining industry to use this product to blend their gasoline 
products and that, if EPA had waived that standard, that that 
practice would continue, certainly over the near term, and there- 
fore would not have made any difference in feed prices or corn 
prices. So we were required to deny the waiver based on how the 
law asked us to exercise that authority. 

Ms. Speier. Thank you. My time has expired. 

Mr. Chairman, thank you. 

Mr. Jordan. [Presiding] The lady can have additional time if she 
would like here. 

I ask unanimous consent to enter a couple reports and letters 
into the record. We have the API Energy letter and NERA eco- 
nomic impacts resulting from implementation from RFS2 program. 

Without objection, those will be entered into the record. 

Mr. Grundler, I apologize for missing your testimony. I have 
been trying to read it. Let me go back to where I was with the first 
panel. I went through and asked them and we sort of established 
the fact that the cost to produce turkey is up because of RFS and 
the impact on corn prices; the price to produce pork is up; the price 
to produce cattle is up; and, therefore, the cost to consumers who 
consume those products is certainly up. Other food products not in 
the protein or livestock area are up as well. The price of fuel is up, 
according to the witnesses on the first panel. According to the wit- 
nesses on the first panel, it is difficult for many cars to, as the 
chairman has pointed out, Mr. Lankford pointed out, can’t use this 
type of fuel burned at levels that it is; and, therefore, every single 
family, according to the economist who was part of the first panel, 
every single family in the Country is going to have to pay more for 
food, fuel, and that obviously impacts their family budget and our 
overall economy. 

As I said, we were looking forward to hear what you say, and I 
missed some of what took place here earlier, but are you going to 
waive it, and what is the time frame? Walk me through it again. 
Are you going to waive the standard as we move forward? 

Mr. Grundler. Thank you, congressman, for those questions. I 
can’t tell you what the administrator is going to decide. 

Mr. Jordan. When are you going to decide? 
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Mr. Grundler. This summer. 

Mr. Jordan. This summer. Next month? 

Mr. Grundler. Summer goes until September 21st. 

Mr. Jordan. So are we going to get a decision on September 20th 
or 21st, or are we going to get something sooner? People are driv- 
ing; people are buying burgers for the grill and brats for the grill 
and everything else. 

Mr. Grundler. Sir, I want you to know that we are taking this 
very, very seriously. We have sought public comment. We are meet- 
ing with all the stakeholders who you have heard this morning and 
more. This is a very serious question. We are hearing them loud 
and clear. We are doing the analysis right now. We have a lot of 
advice on how EPA should proceed and address this blend wall 
both now and in the future, and we are going to be making a deci- 
sion as soon as we can. 

Mr. Jordan. Okay, there were four witnesses on the first panel; 
the economist, the turkey, and the petroleum gentleman. 

Ms. Speier. He doesn’t like being called a turkey. 

[Laughter.] 

Mr. Jordan. Well said. The gentleman representing the turkey 
industry. All agreed that there are real problems. Even the Demo- 
crat witness said the Renewable Fuel Standard for cellulosic fuel 
shouldn’t be increased. So everyone understands this is a problem, 
so it seems to me you have the data. Even the witness on the other 
side. I mean, this is Congress; if you get four people, different sides 
inviting folks in and they all say there is a problem here, it seems 
to me that is pretty clear. So, again, any chance you can get this 
done sooner? 

Mr. Grundler. We are going to be working very hard to make 
that happen, sir, but this is a consequential decision. There are 
consequences on all sides of this question, which I am sure you can 
appreciate. There are consequences for the people who have in- 
vested millions of dollars in research and development costs and in- 
novation to produce more advanced fuels. They have a particular 
point of view. We have heard very clearly from the oil industry 
what their perspective is. People who have invested in corn-based 
ethanol have a view. 

Mr. Jordan. Do you have the definition of what level of harm, 
severe harm? Do you have a definition, increase in cost to con- 
sumers of X percent? Do you have something that is tangible, 
measurable, or is it you are looking at it and bureaucrats and em- 
ployees in the Environmental Protection Agency are going to make 
a decision? Is it based on objective criteria or is it just sort of what 
the experts in Government think it is? 

Mr. Grundler. Well, the Congress was quite specific and used 
the word severe. We don’t have a definition of what severe means, 
but we read it as pretty significant. 

Mr. Jordan. Well, then how can you decide? Well, is it not se- 
vere harm when the price of food is up significantly, the price of 
fuel is up significantly, cars can’t use the fuel that, as we get to 
the blend wall, some cars can’t use it, the price is going to go up 
and the economist who was here said this is, in effect, a tax on 
families and overall harms our economy, not to mention some of 
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the data we have been living with for the last several years, the 
high unemployment rate and everything else? Is that not severe? 

Mr. Grundler. All the things you mentioned, congressman, go 
into this consideration, go into this analysis, and it will be the ad- 
ministrator’s judgment. 

Mr. Jordan. Let me ask it this way. If that is not severe, what 
is? 

Mr. Grundler. I can’t answer that question, Mr. Congressman. 

Mr. Jordan. Well, that is the problem. That is our concern, be- 
cause if there is no objective definition, if you can’t tell me what 
severe is, if you can’t tell me what I just described and what the 
four witnesses just described, you can’t tell me if that is severe or 
not, then how in the heck are you going to make a decision? 

Mr. Grundler. We are going to do the best we can based on 
what the law states. 

Mr. Jordan. Are you developing a criteria? Are you developing 
some objective standards, some definition for what severe harm 
means? 

Mr. Grundler. Right now what we are doing, sir, is looking at 
all the information that the public has provided on those very ques- 
tions. 

Mr. Jordan. But that is not what I asked. Is the EPA developing 
a definition, some kind of criteria, objective standards that would 
say you reach this, that is severe, we raise the standards; you don’t 
reach this, it is not severe, we don’t waive the standards? Then we 
can decide if you have a good standard or not. But if it is just we 
are going to tell you what we think and we don’t think it is severe, 
well, how do we know? We don’t know what info, what data, all the 
information you are using to make that decision. It would be nice 
if we had something objective. It would be nice if you had some- 
thing objective so we could examine and see whether it makes 
sense or not. 

Mr. Grundler. Sir, first of all, I would say that this will all be 
based on, again, on a case-by-case basis, based on what the market 
conditions are telling us at the time this decision is made, and then 
there will be an extensive record that will be supporting that deci- 
sion. I also want to point out that that is only one of our waiver 
authorities. We also have the authority to adjust the standard 
based on the total amount that we adjust for the cellulosic stand- 
ard. So there are a couple of ways for the agency, a couple of tools. 

Mr. Jordan. Do you have standards for how you do that? Do you 
have criteria on when you are going to adjust the standard, not 
just waive it? 

Mr. Grundler. Yes, for the cellulosic standard, what we do is we 
go every year and we look at actual production estimates from peo- 
ple producing this fuel. That is why we have adjusted or waived 
the cellulosic standard. 

Mr. Jordan. No, what I am asking is do you have something 
that says if it reaches X level, we are going to make this change? 
Do you have some objective criteria? 

Mr. Grundler. There is no objective criteria that we have stated 
with respect to how Congress determines severe economic harm. 
We have this other authority where it is just a math problem. 
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where we subtract from the statutory-based standard for cellulosic 
fuel how much is available. 

Mr. Jordan. Well, if you have no objective standard, how can 
you make a decision? One day you decide this is bad enough, we 
are going to change it; maybe it is not bad enough, we are not 
going to waive it. This law has been around a while, I think since 
2005, 2006, and was revised in 2007. You don’t have a standard? 

Mr. Grundler. So we have, with respect to this general waiver 
authority that you have mentioned, we have considered that twice, 
once in 2008 and once in 2012, and in those cases we went through 
an extensive set of economic analysis, working with the Depart- 
ment of Agriculture on impacts, working with the Department of 
Energy on impacts, using an economic model to estimate what 
these impacts would be, and based on that record and that evi- 
dence and the data that produced, we determined that it was not 
severe economic harm, based on the numbers that that showed, in 
relationship to the total economy or the total economy of that 
State. It is a judgment call. 

Mr. Jordan. I get what you are saying. I just don’t know how 
you can say it is not severe if you don’t have a definition for severe. 
I mean, don’t you think that is a logical question for the American 
consumer, for families to ask? How do you decide whether it is se- 
vere or not? Because, well, in 2008, we said it wasn’t, but we didn’t 
develop any criteria; in 2012 we said it wasn’t, but we didn’t have 
any criteria, even though it was four years later, we just did some 
analysis. I mean, it can be some subjective analysis you throw to- 
gether every year that you get faced with this question. Unless you 
have some objective standard, I don’t know how anyone can deter- 
mine what, if you don’t know what severe is, how are we going to 
know, and how are you going to reach that level? To me, that is 
the $64,000 question. 

Ms. Speier. Mr. Chairman? 

Mr. Jordan. The gentlelady is recognized. 

Ms. Speier. Mr. Chairman, you have now extended another four 
minutes. Can we give Mr. Grundler an opportunity to just try to 
explain? 

Mr. Jordan. I have given him several, but I would be happy to 
give him another one. 

Mr. Grundler. It is a difficult question, sir. The Congress wrote 
this law and gave the administrator the ability to waive standards 
if he or she determined that implementation of the standard would 
create severe economic harm. We have used that in terms of the 
continuum of insignificant to extreme, at the far end of that con- 
tinuum, but there is no hard and fast definition for it, and it has 
to be a judgment call that the administrator exercises. 

Mr. Jordan. Okay. And I went way over time, but I will just say 
this: Any other time there is a standard, there is some definition 
to it in the law. If there is a standard of proof, there are certain 
elements you have to meet to satisfy that standard in law, and 
anything else there is some objective measure, some number. When 
we write laws, typically, the agencies write rules to implement the 
law. What you are saying is you don’t even have a rule or defini- 
tion to define severe harm; it is whatever you think it is at that 
particular time. That is how we operate. Well, if that is the case. 
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we will never know if this is ever going to get waived. No matter 
how close we get to the blend wall, what happens, we will never 
know; and that is a problem as we move forward. 

The gentlelady is recognized. 

Ms. Speier. Mr. Chairman, thank you. Let’s be clear, we pass 
laws every day. Well, actually not, but occasionally. 

[Laughter.] 

Ms. Speier. Three hundred a year. 

Mr. ISSA. You know, we can go back to naming post offices, then 
we can do them every day. But we are trying to stay off of that. 

Ms. Speier. And I appreciate that, Mr. Chairman. But, in any 
case, we do pass laws that do not define certain terms. I am re- 
minded that we passed a law that said that 501(c)(4) should be op- 
erated exclusively for social welfare purposes, and then the agency 
itself came up with a regulation that termed it primarily; and, 
frankly, we don’t have a definition for either of those. 

So I think Mr. Grundler has made the point that it is done on 
a case-by-case basis; and the term severe harm is one that is as- 
sessed at the time and that it is a judgment call. There are judg- 
ment calls that people within the bureaucracy make every single 
day. We hope that there will be good judgment used here, as there 
is often, and I think I will leave it at that time. 

I yield back. 

Mr. Jordan. Well, if I could just respond. The gentlelady makes, 
I think, an excellent point. She cited the Internal Revenue Service 
and the lack of a clear definition. One thing we do know is when 
you have that situation people aren’t given equal treatment. We 
found out that the only groups who were in fact targeted were con- 
servative groups applying for 501(c)(4) status; no one else was tar- 
geted. So it would make sense to have a standard so it is not so 
subjective. That is exactly the point I am making here. What is the 
definition of severe harm? Without a definition, how in the world 
are we going to make a determination? 

With that, I recognize the chairman of the full committee. 

Mr. IsSA. I thank you, chairman. 

Ms. Speier, you and I represent the same State, but not at the 
same time in the beginning. When I first arrived here, it was 52 
and then 53 members of the California delegation, every single one, 
including Henry Waxman, who tried to get a waiver on the 10 per- 
cent ethanol, because at the time we were using MTBE because 
that was the oxygenate that we could get our hands on, and it was 
destroying our ground water. EPA never saw fit to consider the de- 
struction of our watershed as sufficient, and the lack of availability 
of ethanol, and, of course, the fact that we didn’t produce it in Cali- 
fornia. 

Mr. Crundler, the fact is you don’t have to have a perfect defini- 
tion, but if you don’t have anecdotal examples of what is, then you 
fail the most important test, and I think the chairman was making 
that very clear. You have to say this is out of bounds and this is 
inbounds. Even the IRS at least had some examples of things 
which would be excessive; they said you had to have at least 51 
percent of something for it to be primary, because there is a noun. 

We are in a situation right now in which the Stanford study still 
says that the cost in fuel of producing ethanol, for example, still 
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rises to effectively the same amount of fuel as it generates in Btus, 
meaning there is not really a renewable fuel because it consumes 
mostly non-renewable fuels making the renewable fuel. So the idea 
that we are not going to grant a waiver simply because any dam- 
age it causes isn’t offset by any benefit to speak of, that is not a 
new item; those studies have been around for a while. And I under- 
stand that the ethanol lobby is very effective at sort of demanding 
that we keep a subsidy going. 

My question to you is isn’t it true that if the goal of clean air, 
which is your mandate, your primary mandate, if the goal of clean 
air can be achieved with a different blend, don’t you essentially 
have a fundamental obligation to grant the waiver, regardless? 

And, by the way, if you say no, you won’t be the first person from 
EPA to walk in saying no. It has always been kind of interesting. 
Before we ever talked about renewables or C02 as a pollutant, 
EPA seemed to always want to have its ability not to grant waiv- 
ers. But please answer. 

Mr. Grundler. Sir, I am not familiar with the specifics of the 
example you are relating to in terms of the MTBE question. I am 
not really prepared to address that. 

Mr. ISSA. Perhaps you are not as old as I am. But we were trying 
to get rid of MTBE; we knew that it had damaged, in huge 
amounts, our watersheds. We knew it was a dangerous pollutant. 
There actually had to be waivers granted as they tried to get 
enough ethanol into California to replace it. Ultimately, it is a good 
piece of history for you to become familiar with because there was 
egregious harm being done to the drinking water of the people of 
California, and the years 2001, 2002, 2003 went by while we saw 
no willingness to say that even a small amount of damage to Cali- 
fornia’s watershed should have been a sufficient danger to cause a 
waiver to be granted. 

Mr. Grundler. If I could, sir, I would like to address the rest 
of your question with respect to what situation we are dealing with 
today. You weren’t here earlier, but we very much appreciate the 
seriousness of the situation. We have heard loud and clear from a 
number of different stakeholders in this policy question; advice in 
terms of how they think we ought to approach the science and the 
law and this decision, and we are going to be considering those 
very, very carefully as we make a decision and the administrator 
makes his or her judgment later this summer. 

Mr. IsSA. But let me rephrase my fundamental question, though. 
Going from 10 percent to 0, that is a big decision; and I think the 
law assumes that it is going to take a big threshold. But going from 
10 to 9, 10 to 8, 10 to 7, 10 to 6, aren’t those incrementally deci- 
sions that could be made where the balance of harm, including eco- 
nomic harm, versus the benefit can be measured? In other words, 
why wouldn’t you be considering blends that were not zero, but 
were significantly lower, with a lower standard for it, so that it will 
not be an all or nothing? 

Mr. Grundler. That is precisely the process we are going 
through right now; what are those considerations, what are those 
options before the administrator, and what is the best decision to 
be made. We have that discretion. 
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Mr. ISSA. Mr. Chairman, just one other piece of history. I was 
also here when we dealt with arsenic in States like your own, in 
the southwest, where incredibly small amounts in wells that had 
been around for decades and decades, in which there was no known 
science to actually come up with why the number that they came 
up with as an arbitrary number was necessary, but we knew the 
economic cost. And I think that Chairman Jordan said it very well: 
if you don’t have a number, then the number is arbitrary. We have 
seen arbitrary numbers in the past in arsenic, where they didn’t 
have science; they picked a hypothetical number. That hypothetical 
number cost hundreds of millions of dollars to people of New Mex- 
ico and other States. This is another situation in which the number 
that is currently there is costing a large fortune without having a 
known benefit, if in fact blends can be as clean with a different 
number. 

I yield back. 

Mr. Gosar. [Presiding.] I am going to recognize myself for five 
minutes. 

The EPA asserts that more E15 gasoline must be blended in 
order for producers to meet the RES, true? 

Mr. Grundler. No. 

Mr. Gosar. Does EPA believe that the E15 is safe for all auto- 
mobiles? 

Mr. Grundler. No. 

Mr. Gosar. Let me ask you, do you think we are headed for a 
train wreck, as currently defined by Congress? 

Mr. Grundler. I am not aware of the definition of train wreck 
by the Congress. 

Mr. Gosar. Well, let’s look at the train wreck in regards to what 
we are coming here within this mandate. It is a train wreck left 
as is, right? If you are going to hold up the letter of the law, it is 
a train wreck. 

Mr. Grundler. Again, I am not sure of your definition of train 
wreck, but we realize that the blend wall is a significant issue. 

Mr. Gosar. Well, let me ask you a question. So if we continue 
on this standard, we will have a huge problem within diesel fuel 
production, true or false? 

Mr. Grundler. I would like to answer it this way, Mr. Chair- 
man. We clearly see, particularly in 14 and 15, and the pace by 
which Congress anticipated the growth of this mandate, is con- 
fronting very real market barriers right now, and we are looking 
at all kinds of comments today in terms of what the best way to 
address that. 

Mr. Gosar. And how would you weight those comments? 

Mr. Grundler. How would I weight them? 

Mr. Gosar. How do you weight those comments? I am asking you 
because what I want to do is I want to see from the agency how 
you rationally start to look at those. You know, the consumer, food 
prices, transportation costs, because this has a staggering effect in 
which our economy could come to almost a deadlock. 

Mr. Grundler. That is certainly the conclusions of the NERA 
study, which was, I would note, a worst case scenario. There are 
other studies that we are looking at in terms of what is the actual 
impact on the consumers, and we are looking at those very, very 
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carefully. All of these will go into this decision and what is the best 
thing to do for the Country, and the administrator will make that 
judgment. As I noted, there are consequences on all sides of this 
equation, and people are sharing with us directly and often what 
their views are, and they are not always the same. 

Mr. Gosar. I would agree. Let me ask you this. What science are 
you going to use? Because it seems like we are in absence, if we 
are looking at the E15, there is no science that really backs it. We 
have the automotive industry that says we are taking away war- 
ranties on cars. So it doesn’t seem like we can go that way. So it 
looks like we are back-treading ourselves into a different position, 
true or false? 

Mr. Grundler. You asked the question what science will we use. 
It is really a matter of a judgment call in terms of what are the 
market conditions; how much complying fuel can be moved through 
this system and at what cost. 

Mr. Gosar. But it is more than that. It is just not an arbitrary 
aspect. You are talking about realistic, real world values, and it is 
based on science. So you have to point to science. Science helps set 
you free here. And in the absence of a study, you have to err in 
that aspect, because I think any time you are looking at the value 
of what scientists have given us, we actually used a methodology 
that has got us into a cleaner fuel. So with absence of science you 
are in no-man’s land and you don’t know if you can actually sup- 
port a hypothesis. 

Mr. Grundler. Well, there is science as well as market reality. 
If the science told us, a couple years ago, that E15 would not harm 
certain kinds of vehicles, and yet we also need to consider, as we 
make this decision, what the likelihood is of increases in E15 fuel 
being produced and sold and bought by consumers. So we need to 
look at both, sir. 

Mr. Gosar. And when you look at the average consumer, do they 
have lots of dispendable money sitting around? 

Mr. Grundler. No, they do not. 

Mr. Gosar. I mean, I have an E15 vehicle, I have a flex fuel ve- 
hicle, so it makes it easy for me, but that is a little different than 
the average American. We can’t just go around looking at the trou- 
bleshooting that will happen with 70 percent of the cars on the 
marketplace. The American economy, the American households just 
can’t go buy another vehicle to surmount this. And I think that is 
my biggest key is, is that I see a lack of common sense here. 

I am a dentist, by the way, impersonating a politician, so things 
have, to me, have to have a science base to me that I have to un- 
derstand where am I going, what is my investment, and what is 
it going to have as results; and I don’t think that that is what we 
are actually seeing, because I think if we saw a detrimental aspect 
to our economy when we look at return on investment, when you 
look at ethanol subsidies, which so many of the members talked 
about here, you don’t have a true open market here. And number 
two is based on corn ethanol, you are taking an awful lot off the 
table in feeding your population and you are artificially raising ev- 
erything on the table; not just beef, pork, turkey, chicken, you 
name it, and diesel fuel, all those aspects. 
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But I guess what my offer is is there is an un-clarity, if there 
is uncertainty by the EPA, why wouldn’t you reach back up to this 
body to say could you help us in that clarification? 

Mr. Grundler. Sir, the way we are going to approach this deci- 
sion, and I hope we will use common sense, we will ask ourselves 
three questions: What is the law saying? What does the science tell 
us? And what is the right thing to do here? 

Mr. Gosar. Let me ask you a question. If you were uncertain 
about what the law said, there was a gray area, so many times we 
pass a law that there is lots of gray areas, why wouldn’t you enter- 
tain coming back to Congress and asking can you clarify? 

Mr. Grundler. That wouldn’t be my judgment to make, sir, but 
I think the law is quite clear in terms of the levels of renewable 
fuels that the Congress mandated over the next few years. 

Mr. Gosar. But that was a different subset of an equation. They 
looked in the future and looking at there were going to be people 
utilizing more fuel. But when you use a finite and dwindling more 
supplies, it becomes an antiquated equation. So the rational mind 
says, listen, this wasn’t anticipated; how do we review this? And 
I think that brings a better set of ideals and opportunity as a work- 
ing relationship between a legislative body and an administrative 
body. Wouldn’t you agree? 

Mr. Grundler. Sir, my job is to administer the law with as 
much common sense as we can muster, as the law is today. I have 
no position, EPA has no position today in terms of future legisla- 
tion. 

Mr. Gosar. Well, that shows you the lack of what is happening 
in administrative law, that it has to be an enigmatic, dynamic type 
of interface. You want to strive for ideals, but you always some- 
times have to come back to common sense applications. And I see 
a very big lack of that, particularly from your agency; not just in 
this aspect, but in numerous other aspects. I think sometimes we 
go a lot further when we start to work with other bodies like the 
executive branch, along with the legislative branch, to try to define 
how do we solve problems, instead of saying, listen, this is what 
we entertained, this is all we are going to do, and that is it. 

Ms. Speier. Mr. Chairman? 

Mr. Gosar. Yes. 

Ms. Speier. I have one last submission that I would like to ask 
unanimous consent be added to the record. 

Mr. Gosar. So ordered. 

Mr. Gosar. With that, we will adjourn the meeting. 

Thank you very much, Mr. Grundler. 

Mr. Grundler. Thank you. 

[Whereupon, at 12:55 p.m., the subcommittee was adjourned.] 
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Representative James Lankford 
Chairman 

Subcommittee on Energy Policy, 

Health Care and Entitlements 
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Washington, DC 20515 

Chairman Lankford and Ranking Member Speier: 


Representative Jackie Speier 
Ranking Member 
Subcommittee on Energy Policy, 
Health Care and Entitlements 
U.S. House of Representatives 
Washington, DC 20515 


As a Member from the state with the largest biofuels presence in the country, I wanted to 
provide some comments regarding your review of the Renewable Fuel Standard (RFS) during 
today's Energy Subcommittee hearing in the House Committee on Oversight and Government 
Reform. 


The RFS has made more of an Impact in my state than possibly any other in the country. In 
Iowa, there are 39 ethanol plants with over 3 billion gallons of annual fuel production capacity, 
supporting the jobs of over 63,000 people in my state. In addition, two of the first cellulosic 
ethanol plants in the entire nation are currently under construction in my home state. Once 
these two plants come online, my state will have over 16 million tons of biomass available to 
convert to cellulosic ethanol. In addition, a state-of-the art algae facility is already operating in 
Iowa. 


Given the dramatic impact this policy has had not only in Iowa, but across the Midwest in states 
like Indiana, Kansas, Nebraska, and Minnesota. I am surprised that this hearing does not 
Include a single renewable fuels producer. Ethanol biorefineries dot the countryside throughout 
much of the Midwest, transforming rural economies by creating renewable fuels and providing 
farmers with a stable marketplace so they can get their income from the market instead of 
government programs. The RFS has been the key driver In supporting an industry that helps 
employ over 400,000 Americans, providing over $40 billion In gross domestic product (GDP). 

The RFS is a serious piece of energy policy that requires thorough input about how proposals to 
change or repeal the policy would impact employment and the economy. Examinations like the 
one being performed today, without the perspective of important stakeholders, do not meet this 
standard. 

Thank you for allowing me the opportunity to comment I hope that further review of the RFS will 
include data and input from those most affected by this statute. 

Bruce Braley 
Member of Congress 
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Statement submitted by Biotechnology Industry Organization (BIO) for the record of the 
House Committee on Oversight and Government Reform hearing entitied "Up Against the 
Blend Wall: Examining EPA's Role in the Renewable Fuel Standard" to be held on June 5, 
2013. 

The RFS is paving the way to a competitive market for transportation fuels in the United 
States. Whiie the RFS set an ambitious target of 36 billion gallons of renewable fuel to be 
produced by 2022, this target is heiping drive Investment in the U.S. for the development of 
the next generation of celluiosic and advanced biofuels that will reduce our dependence on 
foreign oil and provide a cleaner burning product at the pump. 

The RFS is driving U.S. job creation. Today, the domestic biofuels industry is already 
creating jobs, contributing more than 400,000 jobs and $53 billion in new activity to the 
nation's economy. A recent report found that additional job creation from advanced biofuels 
production under the RFS could reach over 800,000 by 2022, California's homegrown 
biotechnology industry has positioned the state as a leader in the development of advanced 
biofuel technology. More than 30 companies researching and developing advanced biofuels 
and other renewable technologies make California their home, locating research facilities in 
the state. About half of those companies have built pilot or demonstration advanced 
biorefineries as they scale up their production. Together, these companies employ just over 
4,500 people in California.^ 

Despite multiple legal and administrative obstacles put in place by the oil Industry to protect 
their monopoly over the nation's transportation fuel supply and halt the advancement of 
celluiosic and advanced biofuels from entering into the marketplace, American companies 
are making advanced biofuels a reality. This is made possible — at no cost to the 
American taxpayer -- by the stable policy foundation of the RFS. Companies in California 
and nationwide have leveraged the RFS and other federal programs to raise private 
investment capital and are now constructing the first commercial-scale next generation 
biorefineries, with the first of these facilities coming online this year. The RFS is also 
bringing foreign investment to the U.S. Companies from Brazil, Canada, Denmark, New 
Zealand, the Netherlands, Spain, and Switzerland have made muitimiillon dollar 
investments to commercialize advanced and celluiosic biofuels In the U.S. because of the 
policy certainty associated with the RFS. 

The RFS has also benefitted consumers at the pump by ensuring that the transportation fuel 
market is open to alternatives to oil. At the same time, the EPA has proposed new and more 
stringent limits on auto tailpipe and evaporative emissions of nitrogen oxides and other 
particulate matter and sulfur content in fuel by 2025. These proposed Tier III limits would 
improve air quality for many Americans and save at least $8 billion in annual healthcare 
costs associated with asthma and other respiratory ailments by 2030. The EPA's proposed 
Tier III rules recognize that automakers can make use of higher blends of ethanol in 
gasoline, such as E30, to achieve both increased fuel economy and clean air goals. 


BayBio, BIOCOM. "Survey of California Industrial Biotechnology Companies." San Diego: Oct. 2011, 
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The RFS is working to drive Investment in R&D and commercialization of advanced biofuels; 
to create jobs in a biobased economy; to lower fuel prices at the pump; and to protect 
human health. Undoing the RFS, rather than letting ERA use the multiple safety valves in 
place to help refiners meet their advanced biofuel obligations, will only lead to greater 
dependence on imported oil, increased greenhouse gas emissions, and lost opportunity for 
hundreds of thousands of high quality U.S, jobs in clean energy economy. Our job as 
Congress must be to stay the course; to give advanced biofuels developers the policy 
certainty they need and deserve; and to leave the RFS alone. 
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Verenium Corporation 


Inc. 

San Diego 
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Virdia, Inc. 
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Committee on Oversight and Government Reform 
Subcommittee on Energy Policy, Health Care and Entitlements 
United States House of Representatives 


"Up Against the Blend Wall: Examing EPA's Role in the Renewable Fuel Standard" 

June 5, 2013 


Executive Summary 

On behalf of the Advanced Biofuels Association (ABFA), a collection of over 40 member 
companies who produce advanced biofuels and biofuels feedstocks, we welcome the opportunity 
to comment on the Committee's hearing "Up Against the Blend Wall: Examing EPA's Role in 
the Renewable Fuel Standard". 

The Committee is focused on exploring the blend wall and issues surrounding mid-level ethanol 
blends. ABFA's response is targeted to the advanced and cellulosic biofuels industry. 

The primary question is whether EPA has sufficient authority to deal with the issues surrounding 
the blend wall. Our answer is 'yes'. We believe EPA is able to make the necessary adjustments to 
the RFS based on the current authorizations. In supporting this statement it is important to 
understand the current ability of the advanced biofuels companies to meet and exceed the targets 
in the biomass based diesel and advanced pools this year. Critical to this point is the importance 
of the energy density and equivalency calculations as well as the practical effect of the nesting of 
the pools in the RFS. Finally we remind the Committee of the investments made to date, the 
accelerating growth, and how changing the rules in the middle of the game would be extremely 
damaging to the private sector. 

Comments 

On behalf of the Advanced Biofuels Association (ABFA), a collection of over 40 member 
companies who produce advanced biofuels and biofuels feedstocks, we welcome the opportunity 
to comment on the Committee's hearing "Up Against the Blend Wall: Examing EPA's Role in 
the Renewable Fuel Standard". In the current debate over the blend wall and RIN prices we seem 
to have lost sight of the intent of the RFS2 amendments to create an advanced and cellulosic 
biofuels indushy. This debate should not only be about midlevel ethanol blends but about the 
future of the entire biofuels industry. 

In testimony before the House Energy & Commerce Committee Subcommittee on Energy and 
Power last July, the ABFA noted that the advanced biofuels industry continues to make 
significant progress in commercial deployment. Last November one of our members delivered 
the first cellulosic renewable diesel into the commercial sector thereby receiving RINs on the 
EPA system. That same company, KiOR, also produced the first cellulosic drop-in gasoline 
which will provide obligated parties with compliant RINs. In addition, a number of other 
members who are currently producing gallons of advanced biofuels which can be used by 
obligated parties to meet their requirements under the RFS2 program. These gallons are 

800 17"’ street, NW • Suite 1100 • Washington, DC 20006 
T: 202.469.5140 • F: 202.9S5.5564 • W: advancedbiofueisassociation.com 
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significant and will immediately assist in attaining the proposed Renewable Volume Obligation 
(RVO) volume requirements in 2013 without regard to the blend wall. 

For almost thirty years Congress enacted pieces of legislation including the RFS2 intended to 
create a com ethanol industry. It has been a success with nearly 15 billion gallons of standing 
capacity built to date. The enactment of EISA and the provisions which amended the RFS were 
intended to stimulate and build an advanced biofuels industry moving well past com ethanol to 
fuels with greater greenhouse gas reduction and full compatibility with existing fuel 
infrastmcture. This effort, for the first time, created a 21 billion gallon target for advanced 
biofuels. The provisions creating the cellulosic pool specifically provided an actual floor price to 
encourage the development of these lower-carbon emitting fuels. In addition the EPA mles also 
specifically rewarded energy density as part of the criteria which RIN credits are awarded. Other 
advanced biofuel pools recognized the opportunity to create "drop in" fuels (hydrocarbon based 
fuels essentially the same as those from petroleum) such as renewable diesel, gasoline, heating 
oil, and jet fuels. 

We would like to suggest the Committee consider the entirety of the RFS options and the full 
range of fuels available to meet the requirements of the statute in your deliberations. In just four 
short years since EPA's promulgation of the implementation mles we are seeing a wide range of 
facilities springing up all over the country who make advanced biofuels that generate RINs 
which obligated parties can utilize to meet their obligations, easing the blend-wall issue. Many 
of these fuels have no blend wall restrictions and in fact can be utilized as neat, drop-in fuels. 
Some are diesel fuels and do not require a drop of gasoline in which to be blended. Many of 
these advanced biofuels due to their energy density have significant multipliers (1 .5 or 1 .7 time 
the volume produced) in terms of RIN generation. These gallons count towards the overall 
targets in the advanced pools and count in the renewable pool, providing an economic option for 
the obligated parties in terms of meeting their compliance targets. Even in the case of cellulosic 
ethanol an obligated party who chooses to purchase a gallon is allowed to count that gallon in the 
cellulosic pool, the advanced pool, as well as the renewable pool. "Three for the price of one" so 
to speak. 

With this in mind, the blend wall implementation challenge can be avoided in 2013 without 
changes to the RFS. Each year under the RFS statute the EPA is called upon to set the RVO for 
the coming year. The statute was intended to grant EPA the flexibility to utilize this process to 
adjust the size of the various pools in conjunction with the relative ability of the marketplace to 
meet the original targets. The recent federal district court case validated this view in finding that 
EPA could not "put its thumb on the scale" by setting the size of the cellulosic pool. In that same 
case the court made it absolutely clear EPA can grant cellulosic gallons above the cellulosic 
requirement to be included in the advanced pool requirement so long as gallons are reasonably 
available. The court determined that EPA is within its authority to continue such practice, as 
have they have done since 2010. It should be noted that as a result of the performance of the 
biomass-based diesel pool that EPA raised the volume number to 1 .28 billion for 20 1 3 . Once 
again estimates suggest the industry will exceed the new level of 1 ,28 billion gallons in this 
calendar year. 

On two occasions the EPA was petitioned by appropriate stakeholders who argued economic 
harm to their citizens as a result of the EPA RVO mandates. In both instances the EPA did not 
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find sufficient economic burden to grant the waiver. The clear intention of Congress in writing 
the provisions, which required an annual setting of the RVO obligations, was to make sure the 
mandates and the markets were in line with each other and did not create undue economic 
impacts on the nation. Combined with the recent federal court opinion it is clear that EPA 
possess the ability to adjust the RVO pools as a result of changes in the size of various demand 
functions in the market place. RINs generated by advanced biofuels can help obligated parties 
avoid the blend wall. Therefore between the RVO process and comment period, the experience 
to date with the waiver process, and the recent court decision, we believe the EPA does have 
sufficient authority to address blend wall concerns should they exist. The flexibility Congress 
built into the RFS has worked and should allow EPA to continue to make the necessary 
adjustments to address acute market perturbations. 

We believe when one views the RFS across the entire set of pools and takes into consideration 
the current biofuel production rates, energy density multipliers and nesting components of the 
various pools, the need to change the existing RVO's will not be required in 2013. 

A number of stakeholder groups are attempting to create a view that the RFS is broken and 
should be wholesale repealed rather than allowing EPA to utilize their authority to make any 
required adjustments. That would be a step backward in America's energy future. Right now, 
many of the advanced and cellulosic companies are seeking to break ground or attempting to 
raise funds to build their first plants. This entire discussion has had a negative impact on these 
businesses and their financial community. For companies who cannot self-finance this is a 
heavy burden making commercial deployment difficult, thereby halting the addition of new RINs 
which the obligated parties could utilize. Already many companies have made significant 
investments and have broken ground to build new plants. Many of these are operating, or will 
come online in the next couple of years. The conversation as to whether to change the rules in 
the middle of the game is not equitable to those who played by the rules. This effort will wind 
up costing material capital investment to the investors who complied with the vision of the RFS 
as drawn up by Congress, particularly for the advanced biofuels sector. Congress’ vision in 
creating RFS2 was to surpass the Energy Policy Act of 2005 to stimulate the creation of an 
advanced biofuels industry that would deliver larger greenhouse gas reduction, higher energy 
density renewable fuels, and “drop-in” fuel molecules that are totally compatible with our 
existing engines, pipeline system and fuel pumps. We continue to believe that the vision to create 
a diverse set of options for America's transportation fuels sector was a wise one. Advanced and 
cellulosic companies have broken ground and are moving forward with that vision. This is a 
time to stay the course and allow EPA to utilize its authority, when merited, to make the 
necessary adjustments to keep a sound program on solid footing and on a sustained path forward. 

Submitted by: 

Michael McAdams 
President 

Advanced Biofuels Association 

800 17"' street, N W • Suite 1100 • Washington, DC 20006 

T: 202.469.5140 

F: 202.9S5.5564 

E: michael.mcadams@hkiaw.com 
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Executive Summary 

The American Petroleum Institute (API) commissioned NERA Economic Consulting 
(NERA) to conduct a study of the economics and compliance issues related to the 
implementation of the Renewable Fuel Standard (RFS2) per the Energy Independence and 
Security Act of 2007. NERA relied upon publically available information and NERA’s 
proprietary economic modeling to develop the analysis. The study found that RES2, in its 
current form, will likely become infeasible within the next three or four years, which would 
result in significant harm to the U.S. economy. 

The RFS2 requires transportation fuel producers and importers (obligated parties) to 
incorporate specified volumes and categories of biofuels into their products annually. These 
mandates increase yearly, and collectively, require the use of 36 billion gallons of renewable 
fuels in 2022. Each year the annual total renewable fuel volume mandate is calculated as a 
percentage of the nation’s total projected fuel consumption for the upcoming year. The 
renewable fuel volume obligation (RVO) for each obligated party is calculated by applying that 
percentage to the total annual volume of gasoline and diesel produced or imported by each 
obligated party during that year. Compliance with the RFS2 each year is demonstrated through 
“Renewable Identification Numbers” (RINs) which are unique identifiers attached to every 
gallon of renewable fuel produced or imported. Obligated parties submit RINs as evidence of 
meeting the annual RVO. 

Table 1 lists the four primary mechanisms that obligated parties can use for compliance 
with the RFS2. In the early years of the RFS2 program, these mechanisms offered a workable 
means for compliance. However, as the RFS2 volume requirements increase, combined with 
higher vehicle fuel efficiencies, these mechanisms become less effective until the RFS2 reaches 
the point of infeasibility. 
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Table 1: Fuel Production and Blending Options for Meeting RFS2 Compliance 



As these mechanisms approach their limit, obligated parties will reach the point when 
biofuels cannot be incorporated into fuel products at the volumes necessary to meet the RIN 
obligation because of technological, infrastructure or market constraints. 


This study finds that the RFS2 volume requirements will exceed the transportation &el 
market's ability to absorb the biofuel volumes mandated within three to four years. At that point 
in time obligated parties will not be able to meet market demand for transportation fuel and still 
remain in compliance with the RFS2. Therefore, after exhausting all other available options for 
compliance, individual obligated parties, each acting independently, could be forced to reduce 
their RIN obligation by decreasing the volume of transportation fuel supplied to tlie domestic 
market — either by reducing production or exporting. 


As domestic fuel supplies decrease, large increases in transportation fuel costs would 
ripple through the economy imposing significant costs on society. More specifically, as the 
RFS2 mandate is ratcheted up every year, the fuels market will be pushed into a death spiral 
showm in Figure 1. The death spiral depicts the economic hann that occurs as individual 
obligated parties act to remain in compliance with the program. Once the blend wall has been 
reached, the annual increase in the RVO results in decreased fuel availability and increased fuel 
costs to society. These increased fuel costs have a broad impact across the economy. 
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Figure 1: Economic Impact of Hitting the RFS2 Blend Wall: The Death Spiral 



This process repeats itself yearly. As domestic supply continues to decline, the blending 
percentage obligation becomes increasingly untenable. Obligated parties rely on RINs acquired 
and earned forward from earlier years to meet compliance obligations. However, the findings 
and analysis of this report indicate that by 2015-2016 compliance with tiie RFS2 in its current 
form will likely be infeasible, which would result in significant damage to the economy. 

The death spiral impact is seen most acutely in the diesel fuel market. The tightening of 
the diesel supply (up to 15% decline in 2015) causes large fuel cost increases to ripple through 
the economy, adversely affecting employment, income, consumption, and GDP, By 2015, the 
adverse macroeconomic impacts include a $770 billion decline in GDP and a corresponding 
reduction in consumption per household of $2,700. 
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I. Introduction 

The American petroleum Institute (API) commissioned a two-phase study of the 
economics and compliance issues resulting from the implementation of the Renewable Fuel 
Standard (RFS2) per the Energy Independence and Security Act of 2007. The RFS2 requires 
transportation fuel produces and importers (obligated parties) to incorporate specified volumes 
and categories of biofuels into their products annually. These mandates increase each year, and 
collectively, require the use of 36 billion gallons of renewable fuels in 2022. Each year the 
annual total renewable fuel volume mandate is calculated as a percentage of the nation’s total 
projected fuel consumption for the upcoming year. The renewable fuel volume obligation (RVO) 
for each obligated party is calculated by applying that percentage to the total annual volume of 
gasoline and diesel produced or imported by each obligated party during that year. Compliance 
wdtli the RFS2 each year is demonstrated through “Renewable Identification Numbers” (RINs) 
which are unique identifiers attached to every gallon ofrenew-able fuel produced or imported. 
Obligated parties submit RINs as evidence of their compliance with the RVO. 

A. Phase 1 

API retained Charles River Associates (CRA) to conduct Phase I of the study. ‘ The work 
coucluded that the increasing volumes mandated by the RFS2 will eventually exceed die 
market’s ability to absorb ethanol into petroleum fuel. That is, the RVO wdll eventually exceed 
the maximum feasible level of renewable fuel that can be contained on average in a gallon of 
petroleum transportation fuel given technological, behavioral, and infrastructure constraints. 
Using EIA’s Annual Energy Outlook AEO 2011, the study estimated that the so-called blend 
wall (maximum concentration of ethanol of 10% that can be blended in gasoline and used by 
conventional gasoline-powered motor vehicles) w'ill be reached by 2013, 

To comply witli the RFS2 mandates, obligated parties have increased production of ElO 
and E85 while minimizing production of EO (pure gasoline). To the extent that biodiesel is 
available, obligated parties have blended biodiesel to produce B5. As the RF S2 mandated 
volumes for renewable fuels increase, however, these mechanisms reach tlieir limit 


Phase I .study report: “Impact of the Blend Wall Constraint in Complying with the Renewable Fuel Standard," 
Charles River Associates, November 2, 2011. 
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Tabic 2: Fuel Production and Blending Options for Meeting RFS2 Compliance 
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The Phase 1 study concluded that as obligated parties exhaust these methods of 
compliance, they will eventually be forced to either decrease the production volumes or export 
product in order to reduce their individual biofuel obligation and meet RFS2 volume percentage 
requirements. These market shifts w'ill initially result in a tightening of the diesel fuel supply 
followed by subsequent years of reductions in both the gasoline and diesel fuel supply. The 
shrinking domestic petroleum fuel supply coupled with expanding RFS2 requirements would 
result in making compliance increasingly more difficult and lead to significant economic 
impacts. 

In F’igure 2 this effect is depicted as a death spiral of the diesel fuel market. Each year 
obligated parties must absorb increasing volumes of biofuels into declining vo!ume.s of 
petroleum fuel without exceeding the approved percent blending limits. In each of the years 
under review in this study, the previous year’s reduced forecast for diesel fuel demand 
exacerbates compliance hurdles for the following year, resulting in economic hami to trucking 
and commerce first and eventually impacting the U.S. economy as a whole. 
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Figure 2: Death Spiral Effect on the Diesel Fuel Market from the RFS2 



production 


This process repeats itself yearly. As domestic supply continues to decline, the blending 
percentage obligation becomes increasingly unattainable. Obligated parties rely on RINs 
acquired and carried forward from earlier years to meet compliance obligations. However, the 
findings and analysis of this report indicate that by 2015-16 compliance with the RFS2 would 
become infeasible and result in significant damage to the economy. 

Phase n of the study builds on the findings of Phase I and quantifies the economic 
impacts of complying with the RFS2 requirements. 

B. Phase II 

For Phase II of the study, API retained NERA Economic Consulting (NERA) to analyze 
the potential impacts on the transportation fuels market and the U.S. economy resulting from 
complying with the RFS2. NERA relied upon publically available infonnation and NERA’s 
proprietary economic modeling to develop the analysis. 
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NERA used two proprietary models: NERA’s transportation fuel model and the N.„ERA 
macroeconomic model These models were run* to quantify the economic impacts from 
implementation of the RFS2. Specifically, the transportation fuel model estimates the amount of 
fuel produced for and consumed by the transportation sector, and explicitly estimates the demand 
for EO, ElO, E85, BO, and B5. The NewERA macroeconomic modeh simulates all economic 
interactions in the U.S. economy, including those among industry, households, and the 
government. 

The macroeconomic impacts of the RFS2 mandate on the U.S. economy were estimated 
through the year 2015. These results show large increases in transportation fuel costs and 
disruptions to the transportation fuel supply that will ripple adversely through the economy. 

From 2012 to 2014, the higher transportation diesel fuel costs will have the biggest and most 
immediate impact on the economy. The cost to move raw materials and finished goods about the 
country will increase. This increased cost will be passed through to consumers in the form of 
higher costs on finished goods and services and, as a result, consumption per household will 
drop. Although labor earnings initially rise, such an increase is modest compared to the loss in 
consumption, as labor earnings are unable to offset the higher costs for goods. In the near term, 
investment and production is temporarily accelerated in anticipation of rising prices and GDP 
increases, but this shift is unsustainable and by 2014, GDP declines by more than $250 billion. 

In 2015, the economic impacts worsen. In addition to the negative impact of higher costs 
for finished goods and services caused by rising diesel fuel costs, gasoline costs increase as a 
result of RSF2. Consumers are left with fewer dollars to spend on other goods and services, 
resulting in lower consumption. Lower levels of consumption lead to declining production of 
goods and services that consumers would have otherwise purchased. In 2015, the consumption 
per household declines by about $2,700 per year from baseline levels, with total U.S. 
consumption declining by about $340 billion. Since there is lower demand for finished goods 


The macroeconojTiic model was connected to the transportation fuel model through a one-way link in which the 
macroeconomic model incorporated the fuel cost increases of the transportation model. 

^ The NevvERA macroeconomic model uses the resulting scenario fuel prices from the transportation fuel model. 
Then the NewERA macroeconomic model is run to assess the economy wide impacts of the changes in fuel 
prices. Since the transportation model becomes infeasible in 2015 under Scenario 1, we could not run the 
Nev,ERA macroeconomic model over the 2012 to 2015 time horizon. Therefore, the following impacts are 
reflective of Scenario 2, but these should be considered as a lower bound of what might occur. 
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and sendees, the need for workers to provide those goods and services drops, .■ks a result of the 
smaller size of the economy, workers would earn $580 billion less (Table 3). These negative 
impacts are also reflected by the loss in GDP of $770 billion dollars. 


Table 3: Changes in Consumption, Labor Income, and GD.P Relative to Baseline (2010$) 



rhfioB-EtntiDp-isBiBrems-f S4I' 

Source: NERA N,»ERA model re.sults. 


The remainder of this report provides details on the models used, the reference cases, and 
the detailed results of the modeling analysis. The appendices provide de.scriptions of the RFS2 
program and model details. 
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II. Background 

A. RFS2 

Congress first established a Renewable Fuel Standard (RFS) in 2005 with the enactment 
of the Energ>' Policy Act of 2005 (EPACT). Two years later, Congress passed tire Energy 
Independence and Security Act of 2007 (EISA ‘07) which superseded and greatly expanded the 
biofuels blending mandate. This expanded RFS is referred to as RFS2, which applies to all 
transportation fuel used in the United States — including diesel fuel intended for use in highway 
motor vehicles, non-road, locomotive, and marine diesel."* RFS2 introduces four new major 
distinctions from RFS: 

1 . RFS2 increases the mandated usage volumes and extends the time frame over which the 
volumes ramp up to 2022; 

2. RFS2 subdivides the total renewable fuel requirement into four separate but nested 
categories — total renewable fuels, advanced biofuels, biomass-based diesel, and 
cellulosic biofuel— each with its own volume requirement or standard; 

3. Biofuels qualifying under each nested category must achieve certain minimum thresholds 
of lifecycle greenhouse gas (GHG) emission performance, with certain exceptions 
applicable to existing facilities; and 

4. All renewable fuel must be made from feedstocks that meet the new definition of 
renewable biomass, including certain land use restrictions. 

1. Nested Mandates 

Because of the nested nature of the biofuel categories, any renewable fuel that meets the 
requirement for cellulosic biofuels or biomass-based diesel is also valid for meeting the overall 
advanced biofuels requirement. Thus, any combination of cellulosic biofuels or biomass-based 
biodiesel would count toward the advanced biofuels mandate, thereby reducing the potential 
need for imported sugarcane ethanol to meet the “other” advanced biofuels mandate. Similarly, 
any renewable fuel that meets the requirement for advanced biofuels is also valid for meeting the 
total renewable fuels requirement. As a result, any combination of cellulosic biofuels, biomass- 


Heating oil, jet fuel, and fuels for ocean-going vessels are excluded from RFS2’s national transportation fuel 
supply; however, renewable fuels used for these purposes may count to’A'ards the RFS2 mandates. 
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based biodiesel, or imported sugarcane etlranol that exceeds the advanced biofuel mandate would 
reduce the potential need for com-starch ethanol to meet the overall mandate. 

2 . Waiters 

The EPA Administrator has the authority to waive the RFS requirements, in whole or in 
part, if, in his/her determination, there is inadequate domestic supply to meet the mandate, or if 
“implementation of the requirement would severely harm the economy or environment of a 
State, a region, or the United States,”^ Further, under certain conditions, the EPA Administrator 
may waive (in whole or in part) the specific carv'e-outs for cellulosic biofuel and biomass-based 
diesel fiiel.^ Furthermore, EISA ‘07 requires that EPA evaluate and make an appropriate market 
determination for setting the cellulosic standard each year. 

3. Implementation 

Under EISA ‘07, the U.S. Environmental Protection Agency (EPA) is responsible for 
implementing regulations to ensure that transportation fuels sold in the United States contain a 
minimum volume of renewable fuels in accordance with the four nested volume mandates of the 
RFS2. Compliance with the RFS2 is demonstrated by the use of RJNs.’ 

A RIN is generated by a biofuel producer or importer at the point of biofuel production or 
the port of importation. Each gallon of ethanol generates one RIN. Biodiesel generates 1.5 RINs 
per gallon. RIN generators must register with the EPA. After a RIN is created by a biofuel 
producer or importer, it must be reported to the EPA, RINs are transferable. 

Congress determines the total renewable fuel volume that must be incorporated into the 
nation’s fuel supply each year — referred to as a RVO. The EPA translates the RVO into 
blending percentage standards that are used by obligated parties to determine their individual 


Clean Air Act section 21 l(o)(7)(A)(i). 

For example, in February 20 1 0 EPA waived most of the 2010 cellulosic biofuel carve-out — -EISA ‘07 had set the 
mandate at 100 million gallons but EPA lowered the requirement to 6.5 million gallons, more than 90% less than 
scheduled by EISA ‘07. Then, in July 2010, EPA lowered the 201 1 RFS for cellulosic biofuels to a range of 5 to 
17.1 million gallons. EPA cited a lack of current and expected production capacity, driven largely by a lack of 
investment in commercial-scale refineries. In 201 1 , EPA waived more than 98% of the cellulosic biofuel 
volume EISA “07 required for 2012. 

For tracking purposes, each RIN has a unique 38-character number that is issued (in accordance with EPA 
guidelines). Each RIN identifies which of the four RFS categories — total, advanced, cellulosic, or biodiesel — 
the biofuel satisfies. In addition, a biodiesel RIN has an equivalence value of 1.5 when being used as an 
advanced biofuel. 
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RVO.* This percentage standard represents the ratio of renewable fuel colunies required by 
RFS2 to the projected total gallons of gasoline and diesel fuel that will be sold in the upcoming 
year. The EPA relies on projections from the Department of Energy’s Energy Information 
Administration (EIA) for the information to estimate the expected total gallons sold. 

Companies that refine or import gasoline or diesel transportation fuel for the retail market 
are obligated to include a quantity of biofuels equal to the percentage of their total annual fuel 
sales. At the end of the year, each obligated party must have enough RfNs to show that it has 
met its share of each of the four mandated standards. 

If an obligated party has met its mandated share and has acquired surplus RJNs, it can sell 
the extra RlNs to another party or it can hold onto the RINs for future use (to be used the 
following year, but the previous year’s RINs can comprise only up to 20% of the current year’s 
obligation).® , 


The blending percentage standard is computed as the total amount of renewable fuels mandated under RFS2 to 
be used in a given year expressed as a percentage of expected total U.S. transportation fuel use. This ratio is 
adjusted to account for the small refinery exemptions. A separate ratio is calculated for each of the four biofuel 
categories. 

® A RIN would not be viable for any year’s RVO beyond the immediately successive year; thus giving it 

essentially a twq-year lifespan. For any individual company, up to 20% of the current year’s RVO may be met 
by RINs from the previous calendar year. 
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111. Description of the Models 

This study used NERA's proprietary transportation fuel model and its N„vERA 
macroeconomic model. These models were run interactively'® to quantify the economic impacts 
from RFS2 that are reported in this study. This section describes both models. A more detailed 
description of the models, including a model formulation is provided in Appendix B. 

A. Transportation Fuel Model 

The transportation fuel model is a partial-equilibrium model designed to estimate the 
amount of fuel produced for and consumed by the transportation sector. The model maximizes 
the discounted present value of household consumption (a measure of household value) subject 
to meeting the RFS2 program fuel requirements and satisfying the transportation sector’s 
demand for fuel while not violating any transportation sector infrastructure constraints. 

The model is calibrated in the near term to the EIA’s Short-Term Energy Outlook 
(STEO) for September 2011 and in the long term to the AEO 201 1 forecast, with a few minor 
adjustments to ensure that the El 0 blend wall is not violated. 

1. The Transportation Fuel Model is designed to Model RFS2 Program 
Characteristics 

The transportation fuel model was customized to simulate the impacts resulting from the 
RFS2 program. The model solves in one-year time steps, and has a flexible time horizon. For 
purposes of this analysis, the first endogenous year is 2012 and the last year is 2015. The model 
solves for the demand of the following finished fuels: EO (100% petroleum gasoline), ElO 
(gasoline containing at most 10% ethanol by volume), E85 (assumed to contain 74% ethanol by 
volume), and diesel fuel may contain up to 5% biomass based diesel or B5. The model also 
solves for the following fuel components used in the production of the above finished fuels: 
petroleum gasoline, com ethanol, sugar ethanol, cellulosic ethanol, petroleum diesel, and 
biodiesel. 

The model combines the six fuel components into the four finished fuels, which can be 
consumed by motor vehicles subject to the following constraints: 


The macroeconomic model was cormected to the transportation thel model through a one-way link. 
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■ Minimum EO use held to 5 % of total transportation fuel consumption to represent 
incomplete market conversion to ElO and preference of some consumers for EO; 

• Conventional vehicles can consume either EO or ElO; 

■ Flexible fuel vehicles (FFVs) can use EO, ElO or E85; and 

■ Commercial trucks/buses, ships, and trains are allowed to use up to a 5% blend of 
biodiesel. 

2 . RFS/RIN Constraints: 

The model accounts for the minimum annual volume of biofuel sales required under the 
RFS2 program by including constraints on three types of biofuels: 

■ Biomass-based diesel; 

> Advanced biofuel (includes cellulosic biofuels, biomass-based diesel, and sugar ethanol); 
and 

• Renewable fuel (includes advanced biofuel and com ethanol). 

For this analysis, we assume that cellulosic biomass will continue to be commercially 
available only in very limited quantities, and as a result, EPA would continue to grant a waiver. 
This assumption avoids the debate about the economic and technical feasibility of producing 
cellulosic fuel" because this analysis assumes ample supplies of com and sugar ethanol to meet 
the RFS2 mandates. As a result, there is no need for cellulosic ethanol to meet tlie non-cellulosic 
RFS2 targets. 

As discussed in detail in Appendix B, the fuel supply curves capture all pertinent 
technological issues (penetration rate, availability, and cost) for the different fuels. Similarly, the 
fuel demand curves capture the loss in utility from having to reduce travel and also the loss in 
welfare from fuel scarcity. Different scenarios were modeled, as discussed in section E. The 
change in economic activity between the scenarios and the baseline provides the economic 
impacts of the RFS2 policy. 


There is a secondary effect of assuming no measurable supplies of cellulosic biomass. Assuming no significant 
amount of cellulosic biomass production necessitates the production of additional amounts of biodiesel and 
sugar-based ethanol to meet the advanced biofuel requirement, and this affects costs. 


13 



120 


The model also incorporates constraints on the at’ailability of t'arious finished fuels to 
account for both consumer acceptance and infrastructure issues. The sales of E85 are limited 
based on these issues. Biodiesel sales are limited by supply of biodiesel feedstocks. 

B. N(,„ERA Macroeconomic Model 

The N.»ERA macroeconomic model is a forward-looking dynamic computable general 
equilibrium model of the United States. The model simulates all economic interactions in the 
U.S. economy, including those among industry, households, and the got’cmmcnt. The 
macroeconomic and energy forecasts that are used to project the benchmark year going forw'ard 
are calibrated to AEO 2011 produced by the EIA. Because the model is calibrated to an 
intemally-consistent energy forecast, the use of the model is particularly well suited to analyze 
economic and energy policies and environmental regulations. 

For this study, the NeivERA model runs from 2012 to 2015 in one-year increments. The 
model includes five energy and seven non-energy sectors; energy sectors include crude oil, oil 
refining, natural gas extraction and distribution, coal, and electricity; the non-energy sectors 
include agriculture, commercial transportation (excluding trucking), energy intensive sectors, 
manufacturing, motor vehicle production, services, and trucking. 

The macroeconomic model incorporates all production sectors and final demands of the 
economy and is linked through terms of trade. The effects of policies are transmitted throughout 
the economy as all sectors and agents in the economy respond until the economy reaches 
equilibrium. The ability of the model to track these effects and substitution possibilities across 
sectors makes it a unique tool for analyzing policies such as those involving energy and 
environmental regulations. These general equilibrium substitution effects, however, are not fully 
captured in a partial-equilibrium framework or within an input-output modeling framework. The 
smooth production and consumption functions employed in this general-equilibrium model 
enable gradual substitution of inputs in response to relative price changes thus avoiding “all-or- 
nothing” solutions. 

Business investment decisions are informed by future policies and outlook. The forward- 
looking characteristic of the model enables businesses and consumers to determine the optimal 
savings and investment while anticipating future policies with perfect foresight. The alternative 
approach on savings and investment decisions is to assume agents in the model are myopic, and 
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thus have no expectations for the ftiture. Though both approaches hat e their limitations, the 
latter approach can lead the model to produce inconsistent or incon'ect impacts from an 
announced future policy. 

C. Model Integration 

The economic impacts of the RFS2 program were determined using the following 
methodology: 

1. Using the transportation fuel model, the baseline and scenarios were run to determine the 
effect on fuel prices resulting from the RFS2 requirements for increased use of biofuels. 
The imposition of the RFS2 program leads to changes in fuel prices from the EIA 
baseline. 

2. Using the NewERA macroeconomic model, the resulting changes in fuel prices were 
translated into taxes (or subsidies) on gasoline and diesel that yield the same fuel price 
changes as seen in the transportation fuel model. 

D. Analytical Methodology 

All cases were run using NERA’s transportation fuel model, which allowed us to 
simulate the dynamics of RFS2 compliance and the use of surplus RIN carryovers, and the 
methodology that ERA uses each year to determine the minimum percentages of the different 
categories of biofuels delineated in the RFS2 standard that fuel suppliers must use. 

The transportation fuel model determined the impact of the RFS2 mandate on the 
quantities of finished gasoline (EO, ElO, and E85) and diesel consumed in the transportation 
sector. In addition, the model calculated volumes of individual biofuels blended in the finished 
gasoline (com ethanol, sugar ethanol, and cellulosic ethanol) and diesel. The Ne»ERA 
macroeconomic model then determined the impact on the U.S. economy of meeting the RFS2 
mandate. The results were expressed in terms of well-known economic parameters: changes in 
consumer purchasing power, GDP, and labor earnings. 

Implementation of the RFS2 may create a dynamic that can be characterized as a “death 
spiral,” in which higher costs in the current year lead to lower demand, which in turn lead to 
higher costs in the next year and so on. NERA’s transportation fuel model represents this 
process by solving in a recursive dynamic fashion. That is, the model minimizes the cost of 
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compliance for the cun-ent year, through the use and value of surplus RINs that were earned 
forward. Therefore, the years arc linked through the RINs. For example, the available suiplus 
RINs at the beginning of 2012 represents 1.69 billion gallons of renewable fuel, whieh is the 
estimated amount of surplus RLNs at the end of 2011 based on AEO 2011 fuel eonsumption data. 
After defining the RINs available at the beginning of 2012 and calibrating the model’s supply 
and demand cuiwes to the AEO’s forecasted 2012 values, the model was solved with the R,FS2 
constraints and other infrastructure constraints for the year 2012. 

The RINs available at the end of 2012, or the number of RINs carried forward to 2013, 
equals the RINs available at the beginning of 2012 (1.69 billion gallons) plus the difference 
between the number of RINs generated and the number of RINs submitted for compliance during 
2012. The model will store RINs or use RINs in 2012 until either the value of a surplus RIN 
equals the marginal cost of complying with the RFS2 mandate or surplus RINs are depleted. 

This process is repeated for each successive year. 

If any of the RFS2 or infrastructure constraints bind, then the average fuel price may rise 
to cause a switch in fuel consumption patterns which results in an increase of the percentage of 
renewable fuel sales to the level required by the RFS2 constraint. An increase in average fuel 
prices would cause a drop in the equilibrium level of fuel consumption from the EIA’s forecast. 
The value of the elasticity of demand has a significant effect on the relationship between the 
increase in fuel price and decline in fuel demand. The more elastic the demand curve, the less 
prices need to move to induce consumers to reduce their demand and thus the easier and less 
costly it is to meet the RFS2 targets. As the absolute value of the elasticity of demand declines, 
demand becomes more inelastic and the cost of compliance increases. 

Once finished with 2012, the model then solves for 2013. However, instead of using the 
EIA’s forecast for 2013 energy consumption, the values to which the model calibrates its energy 
consumption are adjusted based on the model’s 2012 solution values for energy consumption. 
Assuming that the RFS2 constraint binds for 2012, the forecasted fuel sales volumes will differ 
in 2012 from that of the EIA’s forecast. 

To be conservative regarding the costs of the RFS2 mandate, we allow surplus RINs to be 
exhausted over the model horizon. Retaining RINs for later years would raise program costs in 
the near term. This is because the transportation sector would need to consume higher 
percentage levels of biofuels in the near term instead of relying on the RINs generated in prior 
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years to assist the sector in complying with RFS2. Allowing the RINs to be consumed in the 
near temi (e.g., 2014-2015 timeframe) rather than retaining RINs after 2015 allows obligated 
parties to meet the mandates with lower volumes of renewable fuels and hence reduces the 
burden of the policy. 


E. Description of Reference Case and Two Modeling Scenarios 

To analyze the economic impacts of the RPS2 mandate, it was necessary to develop a 
Reference Case in which the RPS2 was not in force and a set of scenarios in which RFS2 w'as 
assumed to be fully implemented. Then by comparing the scenarios to the Reference Case it is 
possible to isolate the effects of the RFS2 mandate. This section first discusses the constmction 
of the Reference Case and then describes the assumptions underlying each of the two scenarios. 

1. Reference Case 


The Reference Case is based upon AEO 201 1 projections of transportation fuel supply, 
demand and prices, but with some modifications (Figure 3). Unlike EIA, our Reference Case 
limits the amount of ethanol in the gasoline pool to not violate the.blend wall, and reduces the 
level of EO sales, Our Reference Case includes the AEO 201 Iforecast for both biodiesel (which 
is less than that required under RFS2) and E85 consumption. Although the mix of fuel in our 
Reference Case differs from that in the EIA’s AEO 201 1 Reference Case, we maintain 
consistency with EIA’s forecast of total energy (or vehicle-miles traveled, VMT) consumed in 
the transportation sector. 


Figure 3: Development of the NERA Reference Case 


EIA 20 11 
Reference 
Case 


Adjust ethanol in gasoline sales so blend wall not exceeded 
Adjust EO and ElO sales so total energy maintained 

H ' ' i 


NERA 

Reference 

Case 


2. Modeling Scenarios 

Our scenarios (Figure 4) used the same assumptions as the Reference Case with the 
added constraint that in each year obligated parties must comply with the RFS2 program 
requirements while still not violating the blend wall. A gallon of biodiesel is worth 1 .5 RINs. 
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Also, the \’olume of biodiesel sales forecast in the EIA’s Reference Case can only make up a 
percentage of biodiesel in diesel that is far below the B5 blending limit. Therefore, one way for 
obligated parties to increase the percentage of biofuels in their total fuel sales is to increase the 
amount of biodiesel they blend with conventional diesel. However, biodiesel production let'cls 
are quite uncertain. 

Figure 4: Characterization of Scenarios 1 and 2 


Scenario 1 ; Mandate level of biodiesel 

Scenario 2: High biodiesel level 
AEO High Oil Price Scenario level 


Apply KJ'S2 mandates 
Biodiesel production capped at 
RFS2 mandate level 



Apply Rf S2 mandates 
Biodiesel production capped at 


NERA developed two scenarios that differed only in their estimate of the availability of 
biodiesel supplies in the next four years (2012 through 2015). Scenario 1 limited use to no more 
than that proposed by EPA in their 2012 RFS2 NPRM. Scenario 2 limited biomass based diesel 
use to that forecast in the EIA AEO 2011 High Oil Price Scenario. These estimates are intended 
to bracket the likely range of biomass based diesel availability. The range of biomass based 
diesel availability is shown in Table 4. 

• Scenario 1 - Biomass based diesel production is capped at the limit proposed by EPA in 
their 2012 RFS2 NPRM. This level reflects the levels used in the Phase I analysis. 

• Scenario 2 - Biomass based diesel production capped at level in AEO 2011 High Oil 
Price Case. 
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Tabie 4: Range of Biomass Based Diesel Availability (Billions of Gallons per Year) 



F. Model Parameters 

1. Fuel Prices 

All fuel prices are national, annual averages over multiple grades of fuel. Our Reference 
Case prices for finished products (gasoline and diesel) are the same as those forecast in the AEO 
20 1 1 Reference Case. The NERA Reference Case prices for individual tj'pes of biofuels were 
developed using a variety of sources and are expressed relative to petroleum gasoline or diesel 
prices. These relative prices are shown in Table 5, and the logic and sources upon which these 
relative prices are based are described below.*^ 

Tabic 5: Reference Case Fuel Price Ratios for Blended Gasoline and Diesels (Ratio on a 
GGE*'’ Basis of Biofuel to Conventional Fuel)''* 
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Source; EIA’s AEO 2011, ElA, California Energy Commission, IHS Glocal Insight, American Tracking 
Association, and NERA analysis. 


* ^ The gasoline and diesel prices are taken from the AEO 20 1 1 forecast. 

Gasoline gallon equivalent basis; fuels GGE are adjusted by relative heating value to peti'oleum gasoline. 
All price ratios are national, annual averages over multiple grades of fuel. For gasoline, the grades include 
regular unleaded, 89 octane unleaded, and premium unleaded. 
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Com Ethanol: 

• Ratio of com ethanol to gasoline is from the AEO 201 1 Reference Case, Table A12. We 
assumed a corn price equal to the average $/bushel price from January 1, 2008 through 
September 1, 201 1 (or $5. 00/bushel). We took the capital, operations, and maintenance 
costs from the EIA.'^ Summing up all of these costs yielded the forecasted price for com 
ethanol. 

■ Sugar Ethanol: Ratio of sugar ethanol prices to gasoline prices taken from California 
Energy Commission statistics.'® 

■ Cellulosic Ethanol: Ratio of cellulosic ethanol prices to gasoline prices based on EIA’s 
cost build up.' ' To estimate tliis cost, we averaged two EIA forecasts - one based on the 
capital cost for cellulosic ethanol and the other based on the capital cost for biodiesel 
gasification. However, the future cost of cellulosic ethanol is uncertain.'* 

■ Soy-Based Biodiesel: Ratio of soy-based biodiesel to petroleum diesel prices taken as 
average of historical spot prices. We calculated the averages based upon three sources: 
IHS Global Insight, the American Trucking Association’s August 2011 comments on the 
EPA’s proposed RFS2 rule, and the average ratio of spot SME B 1 00 to spot ultra-low 
sulfur petroleum diesel from 2009 through 201 1 

2. Supply Elasticities 

In addition, supply elasticities were derived by using fuel price and fuel supply 
information from EIA’s AEO 2011 Reference and High Oil Price Cases. These two cases 
provided time series for the prices and quantities of the different fuels. The price elasticity of 


Statton, Mac, “Development of Production Costs as a Driver for the National Energy Modeling System,” Energy 
Information Administration, Presentation at International Fuel Ethanol Workshop, June 29, 2011. 

'® California Energy Commission, “2011 Integrated Energy Policy Report,” February 2012. 

Statton, Mac, “Development of Production Costs as a Driver for the National Energy Modeling System,” Energy 
Information Administration, Presentation at International Fuel Ethanol Workshop, June 29, 20 1 1 . 

' * Because we assume the RFS mandate for cellulosic ethanol will be waived, cellulosic ethanol is likely to be 
irrelevant in our analysis as long as its price is sufficiently greater than that of sugar ethanol, for sugar ethanol 
will be the ethanol of choice to meet the advanced biofirels mandate, and com and sugar ethanol will be used in 
the production of EiO and E85 to help meet the overall biofuel requirement. 

' Kruse, John, “Biodiesel Production Prospects for the Next Decade,” IHS Global Insight’s Agriculture Group, 
March 2011; Moskowitz, Richard, “American Trucking Associations’ comment on the EPA’s proposed 
Regulation of Fuels and Fuel Additives: 2012 Renewable Fuel Standards,” August 2011; and Chicago spot 
prices for ultra-low sulfur diesel and B 1 00. 
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supply for each fuel is derived by dividing the percentage change in quantity of fuel demanded 
by the percentage change in fuel price. The percentage change in quantity and price are 
computed by comparing the difference between the fuel consumed and the price of fuel, 
respectively, in the AEO High Oil Price and Reference Cases. The elasticity of supply varies 
slightly from year to year, but on average, the elasticity of supply is about 0.4 for com ethanol 
and 1.2 for sugar ethanol and soy-based biodiesel. The elasticity for petroleum fuels is 0.8."° 

3. Demand Elasticities 

The model has a demand curve for each finished fuel - EO, ElO, E85, and diesel. The 
functional form of these curves is identical to that of the fuel supply curves. For the demand 
curves, the elasticity is the fuel’s own-price elasticity of demand. Because this analysis concerns 
itself only with the next few years, the demand curves’ elasticity equaled that of Dahl’s estimate 
for short-term elasticity of -0. 1 

4. £85 

Our characterization of the potential for E85 sales in the Phase II research is built upon 
the initial research on E85 performed as part of the Phase I study. The Phase I study evaluated 
the different factors affecting E85 demand. The Phase 1 research concluded that future demand 
for E85 is not limited by the number of FFVs, but instead factors such as consumer reluctance to 
purchase a new fuel and lack of infrastructure. Consumer reluctance stems from the lower fuel 
economy and limited range of E85. Economic theory suggests and the EPA acknowledge,s, ESS 
would have to be priced at a discount to gasoline to induce cost conscious FFV owners to buy 
E85 instead of gasoline. Progress in overcoming the lack of retail infrastructure is likely to be 
slowed by the relatively high investment costs and uncertain returns facing the parties that will 
be required to install the necessary infrastructure, particularly in the case of the numerous small 
and independent business people that own individual retail fuel stations. 


Paltsev, Sergey, John M. Reilly, Henry D. Jacoby, Rishard S. Eckaus, James McFarland, Marcus Sarofim, 
Malcolm Asadoorian, and Mustafa Babiker, “The MIT Emissions and Prediction and Policy Analysis (EPPA). 
Model Version 4,” August 2005. 

Dahl, C.A., “A survey of energy demand elasticities for the developing world,” Journal of Energy and 
Development 18(1), 1 — 48, 1994. 
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For the Phase 11 analysis, our estimate of potential E85 availability is constructed based 
upon an optimistic set of assumptions about the issues affecting E85 sales. We assumed that 
there were no consumer acceptance issues. We assumed that new E85 retail stations would be 
strategically located in areas proximate to where FF\^ vehicles operated so that there was no 
distance penalty for FFVs to travel to an E85 station. 

We based our estimates of potentially available E85 solely upon how quickly new E85 
retail stations could be built. The Phase I research identified historical data on the level of new 
station consttuction. Table 6 shows the number of new stations built by year for the period from 
2005 through 2011. During this period on average, there were about 340 stations built annually 
and the growth rate for new stations declined. For the period from 2012 through 2015 w'e 
optimistically assumed that new E85 station construction would grow at a rate of 25% per year. 
3¥e also assumed that the volume of ,E85 sales per station would grow about 2.5 times during the 
period from 2012 to 2015. Table 7 presents our projection for maximum £85 sales as compared 
with the ElA’s forecast of expected E85 sales. 

Table 6: Number of E85 Stations Built .Annually (2005 through 2011) 







fr-.-y-.'i 


















Source; United States Di^partment of Energy, Alternative Fuels Data Center, 
http;/7wu'w,afdc. energy.gov/afdc/data/docs/alt_fueiing_stations_fuel.xis. 
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Tabic 7: Saks of E85 (Billions of Gallons) 



5. RIN Banking 

RIlsJ banking in this report represents how surplus RINs can be carried from one 
compliance period to the next by an obligated party. Based upon EIA’s AEO 2011 Table 11, we 
estimated that as of the beginning of January 2012, there were collectively 1 .69 billion siir|jlus 
RINs available, ^¥e refer to these RINs a.s the initial inventoiy' of RINs available for compliance. 

To arrive at this estimate, we first analyzed how many RINs were available at the end of 
2010, which was the first year the policy was in effect and then assessed how many RINs were 
carried forward from 2010 to 20! 1 and then from 201 1 to 2012, 

The AEO 201 1 show's that for 2010 13.64 billion RINs w'ere generated in the U.S,^^ The 
mandate requires 12.95 billion RINs for 2010; hence there w'as a surplus of 0.69 billion RINs. 
Since 0.69 billioh RINs represents less than 20% of the target renewable fuel VdlUme, all surplus 
RINs could be banked or carried forward for use in the follow'ing year. iTliereiofe, we assume 
that at the beginning of 20 1 1 , there were 0.69 billion RINs available to be used. In 20 1 1 , the 
EIA estimates that 14.95 billion RINs were generated in the U.S., while only 13.95 billion RINs 
were needed to comply with tlie regulation. Therefore, there w'ould have been a surplus of 
Ibillion RINs for 2013 (again this is less than 20% of the target so the full quantity could be 
banked). Adding tills to the beginning of the year bank yields a 201 1 end-of-year bank of 1.69 
billion RINs. This figure becomes the number of RINs in the bank at the beginning of 2012 
(Table 8). 


AEO 2011, Table 1 1. Ethanol production is equivalent to 13.18 billion physical gallons (13. IS billion RIN 
gallons) and biodiesel production is equivalent to 0.3 1 billion physical gallons (0.465 billion RIN galions). 


23 


130 


Table 8: Computation of Available RINs at the Beginning of 2012 (Billions) 


RINs Available at the Beginumg of the Year . ■ ; ■ t: 0.^^ 

; RFS2 Total Renewable Fuet.required ' ',12.95. 

RINs Generated . 13.64 

Surplus RLNs at End of Year ... ...0.69, 

20% Max RIN Carryover Allowed into Next Year .2.79 


m 

0.69 , ■ 1.69 

13.95 15 20 

14.95 

1.00 

3,04 


RINs Available at the End of the Year 0.69 

Source: EIAs AEO 201 1 and NER,A analysis. 




6 . Celtalosic Biofuel 

As discussed earlier, EPA can waive the RF S2 requirement, in whole or in part, if there is 
an inadequate supply to meet the mandate. With respect to the cellulosic biofuels mandate, there 
i.s an established track record by EPA of substantially reducing the cellulosic biofuel requirement 
because of the lack of comniercially-available production. In 2010 and 2011, there w'ere no 
cellulosic biofuel RINs generated. For 2012, EP.A has reduced the requirement for cellulosic 
biofuels to less than 10 million gallons from the 500 million gallons required under RFS2. 

As a result of the lack of progress in developing commercially-available supplies of 
cellulosic biomass and the technical and economic hurdles that remain with the production of 
cellulosic ethanol, and the time required to build and put into seivice biomass-to-liquids 
facilities, we concluded that it was unlikely that cellulosic biofuels will be used in any 
appreciable quantities during our forecast horizon. 

7. Other Fuel Constraints and Assumptions 

The Reference Case impo.sed both the gasoline blend wall (no more than 10% ethanol) as 
well as the biodiesel blend limit (no more than 5% biodiesel). We allowed petroleum gasoline 
either to be blended with ethanol to make El 0 or ESS, or to be sold as neat gasoline (EO). A 
review of EIA data from May 2008 through April 2012 showed that EO reached a low of about 
5% in April 2012. The more gasoline tliat is used to produce EO means that there is less to be 


Phase 1 report, p. 16. 
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blended with ethanol, and hence the more difficult it would be to comply with RFS2. To be 
conservative in our assessment of the compliance costs of RFS2, we assume that in the 
Reference Case, the share of gasoline used to produce EO can drop to as little as 5%. This is 
consistent with April 2012 data generated by EIAr”* 

G. Analytical Methodology 

The two scenarios were analyzed using NERA’s transportation fuel model, which 
allowed us to simulate the dynamics of the RIN banking and the methodology that EPA uses 
each year to determine the minimum percentage of the different categories of biofuels delineated 
in the RFS2 standard that fuel suppliers must use. The transportation fuel model determined the 
impact of the RFS2 mandate on the transportation sector using the quantities of finished gasoline 
(EO, ElO, and E85) and diesel consumed. In addition, the model calculated volumes of 
individual biofuels blended in the finished gasoline (com ethanol, sugar ethanol, and cellulosic 
ethanol) and diesel (biodiesel). The NcwERA macroeconomic model then determined the impact 
on the U.S. economy of meeting the RFS2 mandate. The results are expressed in terms of 
common economic parameters: changes in GDP, labor earnings, and consumer purchasing 
power. 


EIA Weekly Refiner and Blender Net Production data available at: 

http://w\vw.eia.gov/dnav/pet/pet_pnp_wprodrb_dcu_iius_w.htm. Access date: May 31, 2012. 
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IV. Results 


A. The Dilemma with RFS2 

There is a fundamental problem with the RFS2 mandate: the blending percentage standard 
for total renewable feel will eventually exceed the maximum feasible level of renewable fuel that 
can be contained on average in a gallon of transportation feel given the technological, market, 
and infrastructure constraints in fee economy. 

In 2015, the total renewable feels volume mandate requires that renewable fuels make up 
1 1 % of the total gallons of transportation feel sold (see Table 9). This exceeds the volume that 
can be blended in E 1 0 and diesel, which comprise more than 95% of the fuel market.*’ The only 
transportation feel with a renewable fuel blending percentage above 11% is ESS, but as was 
discussed earlier, it is unlikely that more than 2.6 billion gallons could be sold in 2015 wfeen the 
total transportation fuel demand is estimated to be approximately 180 billion gallons. 


Table 9: RFS2 Mandated Total Biofuels Percentage and the Maximum Percentage of 
Renewable Fuel in Finished Fuel in Diesel, ESS, and ElO 
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In order to meet the RFS2 target in 201 5, RINs that were banked in prior years must be used. 
However, as the banked RINs become exhausted, the value of RINs will increase as will the cost 


EiO can contain no more than i0% ethanol. E85 is assumed to contain 74% ethanol on an annual average basis. 
Diesel can contain no more than 5% biodiesel. Biodiesel, however, earns 1.5 RIN credits for each gallon, so a 
5 % volumetric blend equates to 7.5% biodiesel on a RIN basis. 
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of gasoline and diesel. This will result in the drastic cut in sales of diesel, ElO, and EO so that 
E85 becomes a much larger share of the transportation fuel market."^ 

B. RFS2 Implementation 

RFS2 requires that at the end of each year, obligated parties have enough RINs to meet 
their RVO. An obligated party can increase its number of RINs by increasing the amount of 
biofuels blended into its current fuel volumes. Additionally, an obligated party' can acquire RINs 
by purchasing either biofuel from a biofuel producer or RINs from another obligated party. The 
lack of surplus RIN supply results in high RIN value and reduced total fuel demand so that the 
ratio of RINs to physical gallons increases. Conversely, if additional RINs are not available for 
purchase, an obligated party may have no option other than to reduce its total volume of fuel 
produced so that its current stock of RINs is sufficient to meet its RVO. It is likely that over 
time an obligated party would be forced to do some combination of both acquiring surplus RINs 
and reducing the volume of fuel produced to meet its RVO. 

Each obligated party will choose its optimal compliance path based upon the cost of 
RINs, the market response to changes in fuel cost, technology limitations on blending biofuels 
with petroleum, and infrastructure and consumer acceptance issues surrounding increasing ESS 
sales. An obligated party may first try to blend more biofuels into its transportation fuels in 
order to acquire RINs. For the motor gasoline fuels, this increase is accomplished by increasing 
the share of ethanol in motor gasoline by blending more ethanol into conventional gasoline 
(limited by the blend wall), increasing production of ElO in the early years, or increasing 
production of ESS. For diesel, increasing the content of biofuels means adding more biodiesel 
into the finished diesel fuel (limited by a 5% blending maximum). The ability of obligated 
parties to increase the blending percentage of biofuels is limited by the availability of biodiesel, 
blending and infrastructure constraints, and the size of the E85 market. 

Producing ESS gives obligated parties the greatest surplus RINs per gallon of fuel sold. 
ElO gallons generate a small amount of surplus RINs through 2014. On the other hand, diesel 


In our analysis the ethanol blend wall is reached in 2012-2013. However, the severe economic impacts do not 
occur until 2015-2016. The reason is that in 2012-2014 obligated parties acquire as many RINs as is feasible 
in anticipation of being unable to meet the RFS2 requirements in later years. The result is that the excess RINs 
postpone the severe economic impacts that result when obligated parties can no longer acquire the number of 
RINS required to comply with RFS2 mandated volumes and thus are forced to limit supplies of gasoline and 
diesel. 
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always generates a deficit in RJNs. Obligated parties that sell diesel in the U.S. must always 
acquire additional RINs beyond those generated through biodiesel blending because the 
percentage of biodiesel in diesel is below the total renew'able fuels blending percentage 
obligation. Increasing the biodiesel content in finished diesel reduces the number of RINs that 
need to be purchased to offset the deficit. Hence all available biodiesel supplies are purchased 
by obligated parties, but biodiesel supplies are limited. 

Figure 5: RIN Obligations 


12 % : 



RFS2 Year 

ElO “ 10% Ethanol £85 = 74% Ethanol B5 = 5% Biodiesel (Biodiesel earns 1.5 RINS/Gal) 


Source: NERA analysis. 


As a result, diesel can be thought of as incurring a RIN deficit and gasoline, for the first 
few years at least, as creating a surplus of RINs. The value of RINs that must be purchased 
separately is reflected in the cost of the finished gasoline or diesel.^^ If a fuel requires the 
purchase of RINs, such as with diesel, the cost of the finished product will increase. If the 


The value of a gallon of diesel equals the cost to produce diesel plus the price of additional RINs that must be 
purchased to meet the blending percentage standard. The value of gasoline (ElO or E85) equals the cost to 
produce ElO or E85 less the price of excess RINs that the fuel generates and can be sold. The RIN market 
equilibrates at the point where the marginal value of selling one more gallon of diesel equals the value of selling 
one more gallon of ElO or E85. 
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production of a fuel generates surplus RINs that can be sold, such as with E85 and El 0 early on, 
then the cost of the finished product mil decrease. 

By 2015, however, ElOis no longer generating surplus RINs. In fact, it cannot generate 
enough RINs to meet its own blending percentage obligation. As a result, the gasoline cost 
increases significantly reflecting the shortage of RINs available (see Figure 6). 

Figure 6: Percentage Change in Cost per Gallon of Motor Gasoline and Diesel 
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Source: NERA N^wERA model results. 


As RINs become scarcer, fewer gallons of fuels that require additional RINs can be 
produced. Since the economy still demands tliese transportation fuels, the value of the RIN will 
increase to the point that the cost of the fuel, which includes the cost of the necessary RINs, 
results in tlie demand equilibra ting with the supply of fuel. Consequently the cost to produce 
■fuels that require the purchase of additional RINs increases (e.g., diesel), and the cost to produce 
fuels that generate .suiplus RINs declines (e.g., £85). 

Diesel costs increase by 45% to 80% in 2014 for Scenarios 2 and 1, respectively; and the 
cost of diesel increases by over 300% in 2015 in Scenario 2, Those cost increases match up with 
a drop in sales of 2 to 3 billion gallons in 2014 for Scenarios 2 and 1, respectively; and a decline 
of 7 billion gallons in 2015 for Scenario 2, which represents a decline of over 15% from the 
Reference Case. 

On the other side, blended fuels that generate surplus RINs experience a decline in fuel 
costs, which induces greater sales. Motor gasoline sales increase by roughly 2 billion gallons 
from the Reference Case for all years betw’een 2012 and 2014. In 2015, motor gasoline sales 
decline by at least 3 billion gallons from Reference Case levels (see Figure 7). 
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Figure 7: Change in Blended Fuels Sales (Motor Gasoline and Diesel) 



Source: NERA N^wERA model results. 


However with time this approach of increasing ElO sales and reducing diesel sales to 
comply is not sustainable. As illustrated in Figure 5, the originally targeted blending percentage 
standard for total renewable fueP* increases w'ith time. From 2012 through 2014 the blending 
percentage standard is less than 10%, which is lower than the gasoline blend wall limit. But as 
the blending percentage standard increases, this contribution of El 0 to producing surplus RINs 
shrinlcs. This shrinkage occurs at the same time that the gap increases between tlie total RVO and 
the total RINs collected from blending biodiesel. In other words, as fewer excess RINs are being 
generated more RINs are demanded. Thus to comply with the total biofuels mandate the 
reduction in diesel sales would become so large that it would lead to such severe rationing of 
diesel so as to cause extorae dismption in the commercial transportation sector. It is this 
growing gap between RIN supply and RIN demand that causes the approach to be unsustainable 
by 2015-16. 


Originally targeted blending percentage standard equals the total renewable fuel volume as required by EISA ‘07 
divided by EIA‘s 201 1 forecast for transportation fuel demand. 
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C. Diesel Death Spiral 

An unintended consequence of the regulatory procedures for determining compliance is 
the potentially self-destructive way in which the annual blending percentage standards are 
determined. Figure 8 schematically presents the series of steps which result from EPA setting 
greater blending percentage obligations that cause an increasingly steep decline in diesel sales 
and lead to unattainable compliance obligations and supply disruptions. 

Figure 8: Progression of the Diesel Death Spiral 
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As specified in EISA ’07, each year EPA calculates the next year’s blending percentage 
standards as the ratio of the targeted biofuel volumes to the ELA’s forecast for total transportation 
fuel sales in the next year. To comply with the blending percentage obligations, obligated parties 
have several options: 

• Sell more E85; 

• Increase the ethanol content in gasoline; 

• Sell less EO; and 

• Increase the biomass-based diesel content in diesel. 

Each of these options has limitations. As the Phase I study concluded, there is limited 
consumer acceptance of E85 and limited infrastructure from which to dispense E85. The 
blending of ethanol into gasoline is restricted by the blend wall. Higher ethanol blends such as 
E15 are unlikely to be widely sold in the near future. EO sales are unlikely to fall below 5% of 
total gasoline sales in the next several years, and there is a limited amount of biodiesel that can 
be cost-effectively produced. 

In order to meet the blending percentage obligation, obligated parties would be forced to 
change the mix of fuels they sell to the extent that is possible in order to acquire enough RJNs to 
meet the RPS2 mandates. All obligated parties would sell as much E85 and blend as much 
biodiesel into diesel as possible because of the relatively high RINs per gallon these actions 
generate: 0.74 RINs per gallon of E85 (typical), which compares to only 0.1 RINs for ElO and 
zero for EO. Biomass based diesel earns 1.5 RINs/gallon, or 0.075 RINs, when blended to make 
a gallon of B5, 

The difference between the renewable fuel volumes mandated by the RFS2 program and 
the RINs generated through blending of biofuels into finished products represents the surplus or 
shortfall in RINs. If obligated parties continued to supply the same volumes of gasoline and 
diesel fuel, they would not be able to blend enough biofuel, or purchase enough surplus RINs, to 
remain in compliance with RSF2. This shortage in RINs puts upward pressure on RIN values 
(Table 10). For Scenario 1, in 2015 the program becomes infeasible, so there is no RIN value 
listed in the table. 
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Table 10: RFS2 Mandated Total Biofuels Percentage and Associated RIN \'a!ues 



Note 1 : Model solution for Scenario 1 in the year 2015 was infeasible. 
Source: NER.-\ analysis and Ng^ERA model results. 


The cost of the RIN.S is borne by the obligated party and leads to higher costs and lower 
sales (effectively rationing) for ftiels that require additional RINs. The cost of RINs also 
depends on the supply of RINs, which depends greatly on the supply of excess RINs from 
gasoline sales. During the first few years, the result is that the cost of diesel increases because 
this fuel requires RINs and the cost of ElO and E85 declines since these fuels produce excess 
RINs. The higher cost dampens demand for diesel, which results in the EIA low'ering its forecast 
for diesel sales. The lower forecast for demand, means that the next year’s blending percentage 
obligation becomes higher than it would have been, resulting in additional pressure on obligated 
parties who blend diesel to acquire even more RINs. This process repeats each year. The 
reduced diesel demand forecasting is depicted in Figure 9. The top black line represents the 
AEO diesel demand for 201 1. As the cost of diesel rises, demand declines in subsequent years. 
The declining demand forecasted through NERA modeling is show'n in order for 2012, 2013, 
2014 years by the blue, red, and green lines, respectively. 
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Figure 9. Declinmg Diesel Demand Forecasting (2012 - 2015) 
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Eventually the RFS2 total renewable fuel target increases to the point that it is no longer 
possible to satisfy the mandate through the available compliance mechanisms. As a result, the 
blending percentage obligation becomes infeasible. 

D. The Role of Banked RINs 

Table 1 1 displays the shortfall or surplus of RINs from selling a gallon of diesel, ElO, or 
E85. The shortfall for diesel depends on the scenario studied, because the amount of biodiesel 
differs by scenario. Under Scenario 2, more biodiesel is available and consequently blended 
with petroleum diesel to yield more RINs per gallon of finished diesel than in Scenario 1. Since 
the ElO blend wall is reached in both scenarios for all years, the RIN shortfall and surplus are the 
same across scenarios as is the E85 RIN surplus. The level of ElO’s RIN deficit or suiplus 
suggests how great demand for previously banked RINs will be. 
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One way obligated parties may lessen the problems created by the gap between 
maximum RlNs generated by blending B5 diesel and the total renewable fuel blending 
percentage obligation is to purchase or use RJNs that have been banked from previous years. 
Depending upon the circumstances in a given year, obligated parties may choose to either 
acquire additional RlNs or use RlNs that they acquired in the previous year. The availability of 
RINs reserved for later use depends critically on the surplus RlNs generated through the 
production of ElO. 

Table 1 1 shows that the surplus RINs decline dramatically to almost zero in 2014 and 
becomes negative in 2015. Therefore, in the first two years, it may be fiOssible to increase the 
number of banked RINs, but by 2014 only sales of E85 would contribute anything meaningful to 
tile sufitlus RIN supply. From 2014 surplus R.IN inventories would be drawn down in an effort 
to make up for the shortfall in RINs created by diesel sales. 

Table 12 shows the decline of surplus RINs over time. The table illustrates that in the 
early years obligated parties will acquire more RINs than they need for compliance {i.e., they . 
will add RINs to their RIN bank) and use these banked RINs in the later years: from 2013 
onward in Scenario 1 and from 2014 onward in Scenario 2. This market behavior is reflective of 
the value of RINs early on being relatively inexpensive compared to the value of RINs later 
when the RFS2 mandates become more stringent. The total of cumulative banked RINs 
increases until 2013 in Scenario 1 . In Scenario 2 the total increases until 2014 because there are 
more RINs available from the blending of biodiesel into finished diesel in Scenario 2. The 
subsequent exhaustion of the RIN surplus portends an impending collapse in tenns of the RFS 
mandate leading to an infeasible outcome in the fuels market. 
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Table 12: Cumulative Total of Surplus Banked RlNs in Billions 



E. RFS2 Program Will Eventually Fail 

With time tiie RFS2 requirements become more stringent and options for complying 
become more limited: the blend wall is encountered, ESS is sold at maximum levels, and 
biodiesel production is fully exhausted. The result is that the demand for RINs exceeds the 
supply, which causes RIN values to increase and obligated parties to draw down their bank of 
RINs. Eventually the surplus of RINs is depleted (Table 12), 
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W’ith surplus RINs depleted at the end of 2014 for Scenario 1, obligated parties must 
meet the total biofuels obligation percentage of close to 11% in 2015 through the blending and 
sale of EO, El 0. E85, and B5 diesel. There are no surplus RINs from previous years that can be 
used. The 11% RVO target exceeds the ethanol content in ElO, which means that E85 sales 
must greatly increase to make up for the shortfall. But the market infrastructure and consumer 
acceptance limits ESS sales causing surplus RINs from E85 sales to be scarCL. fo remain in 
compliance, obligated parties would have to drastically curtail their sales of die.sel and ElO. 
Table 1 3 shows that if the supply of gasoline and diesel were reduced by over 50'"' o from the 
EIA’s Reference Case, then obligated patties could comply with RFS2. Clearly, thus is an 
infeasible result. In addition, this result leads to far- fewer biofuel gallons (9.4 billion gallons) 
being sold compared with the 2015 RFS total renewable fuel volume mandate of 20.5 billion 
gallons. As reported in Table 10, the model solution was infeasible for 2015 for scenario 1. 
Table 13 illustrates the unrealistic changes in fuel consumption that would have to take place for 
the RFS2 policy to be achievable. 

Tabis Ji Jt EES Cijlliitpsa-’ftfr Seenisris ;l 



ill sceiianu u, uiis iiiieasioimy is delayed until 2016 because the additional biodiesel 
supplies allow about 1.7 billion RINs to be carried forward from 2014 and to be used in 2015. 
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Exhausting the bank of RINs in 2015 fails to prevent the escalation of diesel costs, and they 
increase by over 3 OOho tf om the Reference Case. 

F. Economic Impact of RFS2 

The macroeconomic impacts of the RFS2 mandate on the U.S. economy were estimated 
through the year 2015. The estimates show that the increasing demand for and escalating cost of 
.RINs causes dramatic increases in the cost of diesel and ultimately, the cost of gasoline by 2015. 
These higher costs ripple through the economy, collectively banning economic growth. 

From 2012 through 2014, the higher diesel fuel costs increase the cost to move raw 
materials and finished goods about the country. This increased cost will be passed through to 
consumers of finished goods and sendees. As a result, consumption of goods and services 
declines. The low'er gasoline prices in this time period slightly offset the negative impacts on 
consumption from the higher diesel prices.’^ 

In the 20 1 2 to 20 1 4 time frame, labor earnings increase, but their increase is modest 
compared to the loss in consumption, as labor earnings are unable to offset the higher costs for 
good.s.^® In the near term, investment and production is temporarily accelerated in anticipation of 
rising costs, and GDP increases, but this shift is unsustainable. By 2014 GDP declines by more 
than $250 billion. 

In 2015, the economic impacts worsen. In addition to the negative impact of higher costs 
for finished goods and services caused by rising diesel fuel costs, gasoline costs increase relative 
to the baseline as a result of RSF2. Consumers are left with fewer dollars to spend on other 
goods iuid services resulting in lower consumption. Lower consumption translates into less need 
for the production of other goods and services that consumers would have otherwise purchased. 

The combined effect of less money consumers have available to spend wdth the higher 
cost for finished goods and services means that consumption declines even further. By 2015, 
consumption per household declines by about $2,700 per year and total consumption declines by 
about $340 billion. Since there is lower demand for finished goods and sendees, there is less 
need for workers to provide those goods and services. As a result, w'orkers would earn $584 


Consumers are affected by higher diesel prices which are reflected through increases in the costs of goods and 
services. 

Increases in biofuel production lead to increases in labor demand. 
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billion less as a result of the smaller size of the economy resulting from the implementation of 
RFS2 (Table 14). These negative impacts are also expressed by the loss in GDP of S770 billion. 

Table !4: Changes in Consumption per Household, Consumption, Labor Income and GDP 
Relative to Baseline (2010Ss) 
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V. Conclusions 

The RPS2 mandate as cun'entiy wTitten is likely infeasible given the current 
technological, infrastructure and market constraints of the transportation sector. The fuel 
capability of the existing fleet, the infrastructure of the fuel distribution system and limited 
compliance mechanisms are some of the factors that undermine the viability of the Rf S2. As 
obligated parties seek to comply with the RFS2, the mandates lead to unintended consequences 
that have dramatic and potentially long-term negative impacts on the motor fuel industry’s 
ability to meet market demand and on the economy as a whole. As it becomes increasingly 
difficult for obligated parties to generate sufficient RINs to comply with the blending percentage 
obligation targets from RFS2, very large increases in transportation fuel costs ripple through the 
economy causing negative macroeconomic impacts. Depending on biodiesel availability, this 
collapse occurs in 2015 to 2016 timeframe. By 2015, the adverse macroeconomic impacts 
include a $770 billion decline in GDP and a corresponding reduction in consumption per 
household of $2,700. 
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Appendix A: Renewable Fuels Standard Description 
A. Renewable Fuel Standard (RFS2) 

Congi'ess first established a Renewable Fuel Standard (RFSl) in 2005 with the enactment 
of EPACT. Two years later. Congress passed EISA ‘07 which included RFS2 that increased the 
volume mandates of renewable fuels and expanded the transportation fuel mix beyond gasoline. 

RFS2 became effective in 2010 and applies to all transportation fuel used in the United 
States — including diesel fuel intended for use in highway motor vehicles, non-road, locomotive, 
and marine diesel. As shown in Figure 10, RFS2 consists of four nested mandates for the 
minimum volume of renewable fuels contained in the transportation fuels sold in the United 
States. These mandates increase each year, and collectively, require the use of 36 billion gallons 
of renewable fuels in 2022. 


41 



148 


Figure 10: EISA '01 Reiu" .-.hk- i i:el Standard 2008-20 



Year 


a Renewable Fuel Requirement In Addition to Advanced Biofuel Requirement 
s Advanced Biofuel Requirement In Addition to Celluiosic and Biomass-Based Fuel Requirements 
a Biomass-Based Diesel Requirement 
B Celluiosic Biofuel Requirement 


Notes: 

Celluiosic biofuel requirments were reduced per waiver approval by EPA for 2010-2012: 

2010: 100 million gallons reduced to 6.5 million gallons 

2011; 250 million gallons reduced to 6.6 million gallons 

. 2012: 500 million gallons reduced to 8.65 million gallons 

Biomass-based Diesel requirement for 2013-2022 has yet to be determined by the EPA but shall be no 
^ less than 1 billion gallons. This graph assumes 1 billion gallons per year in 2012-2022. 


Each of the four nested mandates (biofuel categories) has its own lifecycle GHG 
minimum emission reduction requirements and annual volume mandate, 

• Total renewable fuel is produced from renewable biomass and must reduce GHG 
emissions by at least 20% from the baseline value, 

• Advanced biofuel is a subcategory of renewable fuel having a lifecycle GHG emission at 
least 50% less than the baseline value. 

• Biomass-based diesel is a subcategory of advanced biofuel, and includes biodiesel or 
renewable diesel fuel having a lifecycle GHG emission at least 50% less than the baseline 
value. 

• Celluiosic biofuel - a subcategory of advanced biofuel, and includes fuel produced from 
cellulose, hemicelluloses or lignin and having a lifecycle GHG emission at least 60% less 
than the baseline value. 
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Because of the nested nature of the biofuel categories, any renewable fuel that meets the 
requirement for cellulosic biofuels or biomass-based diesel is also valid for meeting the overall 
advanced biofuels requirement. Similarly, any renewable fuel that meets the advanced biofuel 
requirement is also valid for meeting the total renewable fuel mandate. 

By November 30 of each year, EPA sets for the following year the blending percentage 
standard for total renewable fuel, advanced biofuel, biomass-based diesel, and cellulosic biofuel 
by dividing the volumetric mandates for each biofuel category by the projected annual 
transportation fuel demand forecasted by ElA. 

Renewable fuel producers and importers generate credits in proportion to the amount and 
type of renewable fuel produced/imported - these credits are called RINs. 

Transportation fuel producers and importers (“obligated parties”) must acquire sufficient 
RINs to demonstrate compliance. Their compliance requirement is based on the amount of 
gasoline and diesel they refine or import. The number of required RINs, for each renewable fuel 
category, is calculated by multiplying the blending percentage standard for that year as set by 
EPA with the volume of gasoline or diesel obligated parties produce or import in that year. 

Fuels sold that contain less than the blending percentage standard incur a RIN deficit, and 
fuels that contain more than the blending percentage standard accrue surplus RINs. The overall 
annual blending percentage standard is met if the surplus RINs generated from fuels containing 
greater than the required percentage are sufficient to offset the RIN deficits from fuels containing 
less than the required percentage. An obligated party is in compliance with RFS2 if its supply of 
RINs for each of the four renewable fuel categories equals or exceeds its fuel sales times the 
EPA’s stated blending percentage standard for each renewable fuel category. 

Fuels currently sold into the U.S. market include EO and ElO gasoline, BO and B5 diesel 
and E85, an alternative fiiel containing greater than 50% ethanol by volume. ElO is the 
predominant fuel in the market, when the ethanol volume requirement is greater than what can be 
achieved by blending ElO, the ElO blend wall has been reached, and the blend wall will restrict 
the greater use of renewable fuels. 

Most biodiesel fuel is consumed in blended diesel fuels in which petroleum-based diesel 
fuel constitutes 95 percent or more of the blend by volume. The most common of such blends is 
B5 (five percent biodiesel by volume). Most diesel engine manufacturers and automakers 
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continue to recommend the use of blends not greater than five percent. These requirements 
effectis ely create a B5 blend limit that is analogous to the ElO blend wall. 

Original equipment manufacturers design and warranty engines and vehicles consistent 
with the ElO specification. Vehicle manufacturers have stated that use of fuels with higher 
ethanol content would void their warranty on existing vehicles with the exception of FFVs, 
which can accommodate ethanol gasoline blends with as much as 85% by volume ethanol. 

EPA has approved tw'o partial waivers, that together, allow El 5 in vintage 2001 on-road 
vehicles and newer. For reasons described in the report, however, volumes of E15 are not 
considered to he materially significant. For example, the EIA in its recent Short-Term Energy 
Outlook assumed zero E15 demand in 2012 and 2013.’' 


‘This forecast assumes that E15 (gasoline blended with 15 percent ethanol by volume) does not yet reach the 
market. Consequently, U.S. ethanol production is projected to exceed the volume that can easily be used in the 
U.S. liquid fuels pool, so the Nation will continue to be a net exporter of ethanol over the next two years.” 
Energy Information Administration, Short Term Energy Outlook, p. 10, May, 2012. 


44 



151 


Appendix B: Detailed Model Description 

This analysis used the linked sy'stem of NERA’s proprietary' bottom-up transportation 
fuel model and its N.wERA macroeconomic model. This section describes these two models. 

A. Transportation Fuel Model : 

The transportation fuel model is a partial equilibrium model designed to estimate the 
amount of fuel produced for and consumed by the transportation sector with and without the 
Rl'S2 mandate in place. The model maximizes the sum of consumers’ and producers’ surplus 
subject t(> meeting the RFS2 program fuel requirements and satisfying the transportation sector’s 
demand for fuel while not violating any transportation sector infrastiucture constraints, 

1. Input Data Assumptions for the Model Baseline 

The fuel sales forecast for the gasoline market is based upon the AEO 201 1 Reference 
scenario. Table 15 reports the EIA’s forecast for petroleum gasoline and ethanol sales as well as 
E85. To be optimistic about the ability of obligated parties to meet the RFS2 mandate, we 
assume that tlie level of EO sales is only five percent of the total petroleum gasoline sales. Until 
recently, this percentage has been above 10% (see Phase I report). Applying this assumption to 
tlie AEO’s forecast yields the following forecast for EO, ESS, and petroleum and ethanol in the 
remaining motor gasoline fuel (Table 15). 

Table 15: September 2011 STEO and AEO 2011 Reference Scenario - Sales of Gasoline 
Fuels {BilUoas sif Ciiniess, titates OtlherstSsE Hotrf) 


lAid (ItilBaiits of CiaiiwnJs iir' T 

1 MU 1 tms 

i ■ 1 1 










Source: EIA’s AEO 2011 and EIA*S STEO September 2011. 
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The fundamental problem with the ELA,’s forecast is that the percentage of ethanol in ElO 


exceeds he blend wall of 10%. In 2012, the share of ethanol in ElO is forecasted to be 1 1 . 2 %. 
fo ciinun„tv this infeasibility, we adjusted the sales of ethanol and petroleum in ElO so that the 
iiioJifisd 1 10 would comply with the ElO blend wall while the overall total energy content in 
m'lto' gasobne remained the same. That is, the forecast used in the model maintains the total 
stici g\ Jcmaiisled on an MiMBtu basis for travel (Table 16). 

Table 16: ISCRA Reference Case Sales of Gasoline Fuels (Billions of Gallons Unless Noted 
Otlierw ise) 



Source: NERA Analysis. 


The AEO’s 201 1 forecast without modifications is used for the petroleum diesel and 
biomass based diesel sales forecast (Table 17). 

Table 17; NERA Reference Case Sales of Diesel Fuels (Billions of Gallons) 


P 41 ft 4.th' 44 4^11 

Source: ElA’s AEO 201 1 and NERA analysis. 


For the forecasts for the volume of biofuel components in motor gasoline, w'e 
disaggregate the ethanol production into com, cellulosic, and sugar ethanol (see Table 18). 

Sugar ethanol consumption is based on the Food and Agricultural Policy Research Institute’s 
(FAPRrs)2011 Outlook. We use the EIA’s forecast for cellulosic ethanol Corn-based ethanol 
equals the sum of ethanol used in ElO and E85 less cellulosic and sugar ethanol consumption. 
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This assLinnition iS optinnstie because it gives higher volumes for sugar eihaiio!. Etliano! use iii 
ElO and E85 is iiifen'ed from Table 18. 

Table 18: MERA Reference Case Sales of Biofuels in Motor Gasoline (Billions of Gallons) 


isgar ethanol imports. 

• Ethanol - Ceilulosic 

The forecasts for fuel price ratios arc based upon a number of data sources. The gasoline 
and diesel prices come from AEO’s 201 1 Reference forecast. For com ethanol we built up the 
prices from the EIA's work. We assumed a com price equal to the average SAushcl price from 
January 1, 2008 to September 1, 201 1 (or $5.00,T>ushel). We took the capital, operations, and 
maintenance costs from the EIA.’^ Summing up all these costs yielded the forecasted price for 
coni based ethanol. The price of sugar ethanol is assumed to be .$1.00 to $1 ..50 per gallon higher 
than neat gasoline based on recent actual price differentials between the two ftiels.^^ The cost of 
ceilulosic ethanol is uncertain,^'! , To estimate this cost, we averaged two.EIA forecasts - one 
based on the capital cost for ceilulosic ethanol.and the. other based on the capital cost for 

biodiesel gasification:-'*’ For biodiesel, we made use of three .sources:: Global Insights, the 

American Trucking Association’s comment on the EPA’s proposed rule entitled; Regulation of 
Fuels and Fuel Additives:: 2012 Renewable Fuel Standards, and the average ratio of spot SME 
B 1 00 to spot ultra-low sulfur petroleum diesel from 2009 through 2011. 

■’* Statton, Mac, “Development of Production Costs as a Driver for tSic National .Energy Modeling System," Energy 
Information Adminlstraiiori, Presentation at Internatibnal Fuel Eihano! Workshop, June 29, 2011, 

Calilomia Energy Commission, “201 1- Integrated.Energy Pblicv Report,” February 2012. 

Because vve assume the RFS mandate for ceilulosic ethanol vvill be waived, ceilulosic ethanol is likely to be 
urelev r.nt in our anal\si> as long as its price is ^ffitiehtly greater than that of sugar ethanol, for sugar ethanol 
vvf 1 be the ethanol of choice to meet the advjutcedbiqfuels mandate, and corn and sugar ethanol will be used in 
the production of ElO and ESS to help meet the dvei^lbidfiiefrequircment. 

StaUvir. Mug. De^clopmen^ of .Production Costs as a Driver for the National Energy Modeling System,” Energy 
Infill nvition XdnnnistratRm, Presentation at International Fuel Ethanol Workshop, June 29, 2011. 
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All price ratios are national, annual averages over multiple grades of fuel. For gasoline, 
the grades include regular unleaded, 89 octane unleaded, and premium unleaded (Table 1 9 ). 

TaWe 19; Baseline Fuel Price Ratios for Blended Gasoline and Diesels (Ratio on a GGE 

Basis of Biofuel to Conventioniii Fuel) 
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Source: NERA assumptions. 

2. Fuel Supply Curves 

To address the changes in fuel production from the baseline, we use separate supply 
curves for each fuel The elasticity, of the supply dictates how the prices of fuels change with 
changes in production. In particular, they help determine how costly it is to expand biofuel 
production above the Reference Case levels. 

Each supply curve is benchmarked to the NERA Reference Case, which is a slight 
modification of the EIA’s Reference Case, The Reference Case price and quantity are denoted 
by (Qo(t),Po(t)). Each supply curve is also defined by an elasticity that is estimated from several 
data points from the EIA’s Reference and High Oil Price scenarios. Each supply cuive has the 
following ftinctional form: 

Q(t)/Qo(t) = (P(t)./Po(t))'““*'' 

Formulation of the supply curves is such that the model replicates the Reference Case if 
no RFS2 mandate is imposed. For each year, the benchmark datum point for the biodiesel 
supply ciin'e is derived from the EIA’s reference scenario projections for fiiel quantities and 
prices. The benchmark datum point for the com ethanol supply curv'e comes from our adjusted 
EIA reference scenario (NERA Reference Case) for quantities and the EIA’s cost analysis. For 
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sugar ethanol, we used the EIA's demand forecast and the ARB’s cost ratio of sugar ethanol to 
com ethanol. Table 17, Table 18, and Table 19 report the prices and quantities to which the 
supply curees were calibrated.^^ 

The own price elasticity for each fuel is derived by dividing the percentage change in 
quantity of fuel demanded by the percentage change in fuel price. The percentage change in 
quantity and price are computed by comparing the difference betw'een the fuel consumed and 
price of fuel, respectively, in the AEO high oil price and reference scenarios. The elasticity of 
supply varies a bit from year to year, but on average, the elasticity of supply is about 0.4 for com 
ethanol, 1.2 for sugar ethanol and biodiesel. The elasticity for petroleum fuels was is 0.8.^^ 

3. Demand Curves 

The model has a demand curve for each final fuel-EO, ElO, E85, and diesel. The 
functional form of these curves is identical to that of the fuel supply curs'es. For the demand 
curves, the elasticity is the fuel’s own price elasticity of demand. Because this analysis concerns 
itself only with the next few years, the demand curves’ elasticity equaled that of Dahl’s estimate 
for short-term elasticity of -0.1.’* 

These curves are calibrated to the demand data in Table 1 6 and Table 17. The EIA’s 
AEO 201 1 Reference Case provides the gasoline and diesel prices to which the demand curves’ 
initial prices are calibrated (Table 20). As with the supply curves, the demand curves are 
structured so that the model replicates the NERA Reference Case level of demand for each fuel 
in the absence of the RFS2 mandate. 


The previous section pro-vides more detail on how the forecast prices were derived. 

Paltsev, Sergey, John M. Reilly, Henry D. Jacoby, Rishard S. Eckaus, James McFarland, Marcus Sarofim, 
Malcolm Asadoorian, and Mustafa Babiker, “The MIT Emissions and Prediction and Policy Analysis (EPPA). 
.Model Version 4,” August 2005. 

Dahl, C.A., “A survey of energy demand elasticities for the developing world ” Journal of Energy and 
Development 18(1), 1 — 48, 1994. 
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Table 20 : AEO 2011 Reference Case Fuel Prices (S/Gallon) 


Source: ELVs AEO 2011. 

4. Transportation Fuel Model is Designed to Model RFS2 Program Cliaracteristic.s 

The transportation fuel model was customized to simulate the impacts resulting from the 
RFS2 program. The model solves in one-year time steps and has a flexible time horizon. The 
first endogenous year is 2012. The model tracks the sale of the following fuels; F.0 (100% 
petroleum gasoline), ElO (gasoline containing at most 10% by volume ethanol), ESS (assumed to 
contain 74% ethanol by volume), and diesel (containing at most 5% biodiesel). The model also 
tracks the use of the following fuel components in the production of the above finished fuels; 
petroleum gasoline, com ethanol, sugar ethanol, cellulosic ethanol, petroleum diesel, and 
biodiesel. 

The model combines the six fliel components into the four end-use fuels, which can be 
consumed by specific vehicle ty^pes: 

• Minimum EO use held to 5% to represent incomplete market conversion to E 1 0 and 
preference of some consumers for EO; 

" Conventional vehicles can consume either EO or ElO; 

• FFVs can use EO, ElO, or E85; and 

• Commercial trucks/lmses, ships, and trains are allowed to use diesel, which has up to a 
five percent mix of biodiesel (B5). 

5. RFS/RIN Constraints 

The model includes three biofuel constraints to account for the minimum annual volume 
of biolliel sales required under the RFS2 program: 

” Biomass based diesel; 

" Advanced biofuel (includes cellulosic biofuels, biomass-based diesel, and sugar ethanol); 
and 

■ Renewable fuel (includes advanced biofuel and com ethanol). 
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For this analysis, \t e omit the RFS2 constraint for cellulosic ethanol under the assumption 
that the EPA would continue to grant a waiver because cellulosic biofuels will be commercially 
at'ailable only in very limited quantities. This assumption avoids the debate about the economic 
and technical feasibility of producing cellulosic biofiiel^^ and is likely optimistic given the 
current difficulty procuring cellulosic biofuel supplies. Since this analysis as.sumes ample 
supplies of com and sugar ethanol to meet the RFS2 mandates, there is no need for cellulosic 
ethanol to meet the non-cellulosic RFS2 targets. 

Therefore, we model the following three RFS2 constraints, which are defined in the 
EPA’s Final Rule for the Regulation of Fuels and Fuel Additives. 

Figure 11: EPA’s Formulas for the RFS2 Percentage Mandates'*" 


SidtiBD.i = 100%x 


RFVhdd.ixI.5 


(G - RGi) + (GS, - RGSd - GE. + (D,- RDi) + ( A7; - RDS.) - DE. 


Std,\B,i = ]00%x 


RFVab., 

(G- RG,) + (GSi - RGSi) - GE, + (D, - RDi) + (DSt - RDS,) - DEi 


StdRr,i = 100%x 


RFVitf.. 

(G - RG,) + (GS - RGS) - GEi + (D; - RDi) + {DSt - RDSi) - DEt 


We note that there is a second- or third-order effect of assuming no measurable cellulosic supplies. Assuming no 
significant amount of cellulosic ethanol production necessitates additional amounts of biodiesel and sugar based 
ethanol to meet the advanced biofuel requirement, and this affects costs and compliance. 
httD://wwTv.gT?o.gov/fdsvs/pke/FR-2012-01-09/pdfy20n-33451.pdf . at p. 19. 
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The final standards for 2012 are provided below in Table 21. 
Table 21 : EPA’s Final Rule for RFS standards for 2012'*’ 



Source: .EPA. 

6. Model Formulation 

The following text describes the transportation fuel model - its objective function and 
consfaints “ at a high-level. 

Maximize: Consumer Surplus + Producer Surplus + Value of RIN Bank 

Subject to: RFS2 advanced biofuel constraint (% requirement) 

R.FS2 biodiesel constraint (% requirement) 

R1-S2 total biofuel constraint (% requirement) 

Blend wail constraint for EIO not to exceed 10% ethanol 
Blend wall constraint for diesel not to exceed 5% biodiesel 
Limit on E85 sales based on Phase I findings for penetration of E85 
stations 

Lower bound on EO sales as a fraction of total sales (calibrated to baseline 
levels) 

Upper bound on biodiesel production 

RIN bank(t) = RIN bank(t-l) + RIN Deposit(t) - RIN withdraw'al(t) t = 20 12, . . . , 20 1 5 
RIN bank cannot exceed 20% of biofiiel sales. . . 

Consumer Surplus = the area under the demand cun'e for each delivered fuel (e.g., EO, 
EIO, elc.) 


EPA’s Section I oiipg. 1323 of the EPA’s Final Rule for the Regulation of Fuels and Fuel .Additives: 2012 
Renewable Fuel Standards. Table I.A. 3"2. 


52 


159 


Producer Surplus = the area under the supply curve for each fuel component {e.g., coni 
ethanol, biodiesel, etc.) 

RIN bank in 2012 equals the carryover of RINs from 2011. 

The supply cun-es capture the technological issues (penetration rate, availability, anti 
cost) for the different fiiels. The demand curves for fuel capture the loss in utility fi-oni having to 
reduce travel and also the loss in welfare front having to switch fuels: The RFS constraint is 
applied only in the RFS2 scenarios. The change iir economic activity between the scenario and 
the baseline provides the economic impacts of the RFS pohcy. 

The models for the reference and high biofuel scenarios differ only in the upper bound 
for the amount of biodiesel production. Table 22 reports these levels. 

Table 22: Maximum Amount of Biomass Based Diesel That Can be Produced (Billions of 
Gallons) 



Source; EIA’s .AEO 201 1 and NERA analysis. 


The sales of .E85 are limited by how quickly the £85 fueling infrastructure can be 
expanded. At the end of 2011, there were only about 2,400 stations that sold E85. This small 
volume resulted in E85 making up only about 1 % of all potential FFV fuel purchases. By 
allowing the addition of ESS pumps in retail stations to increase at a rate far fa,ster than that in 
recent history (1,000 stations per year versus about 400 stations per year from 2006 through 
2010), yields about 6,400 stations by 2015. Given people’s propensity to seek out ESS stations if 
they have a FFV, we assume drat this level of stations translates into the following bound on E85 
sales (see Phase I report for more details). Table 23 shows that this upper limit on E85 sales is 
quite optimistic relative to the EIA’s forecasted £85 sales. 
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Table 23: Sales of E85 (Billions of Gallons) 



ii.Mf: ii.li" ii.0> 

Source: HAVs AE6 ’2bl f lmd results. 

B. Macroeconomic Model in Ne„ERA Modeling System 

The N-nERA macroeconomic model is a forw'ard-iooking computable general 

equilibrium model of the United States. The model simulates all economic interactions in the 
U.S. economy, including those among industry, households, and the government. The economic 
interactions are based on the IMPLAN 2008 database for a benchmark year, which includes 
regional detail on economic interactions among 440 different economic sectors. The 
macroeconomic and energy forecasts that are used to project the benchmark year going forward 
are calibrated to the most recent AEO produced by the EIA. Because the model is calibrated to 
an internally-oonsistent energy forecast, the use of the mode! is particularly well suited to 
analyze economic and energy policies and environmental regulations. 

For this study, the NewERA macroeconomic model was set to run from 2012 to 2015 in 
one year time steps. We aggregated all the states into one U.S. region since the RFS2 program is 
a nationwide policy. We then aggregated the 440 sectors into five energy and seven non-energy 
sectors: energy sectors include crude oil, oil refining, natural gas extraction and distribution, 
coal, and electricity; the non-energy sectors include agriculture, commercial transportation 
(excluding trucking), energy intensive sectors, manufacturing, motor vehicle production, 
services, and trucking. 

The NewERA model incorporates EIA energy quantities and energy prices into the 
IMPLxAN Social Accounting Matrices. This in-house developed approach results in a balanced 
energy-economy dataset that has an internally consistent energy' benchmark data as well as 
MPLAN consistent economic values. 

The macroeconomic model incorporates all production sectors and final demands of the 
economy and is linked through terms of trade. The effects of policies are transmitted throughout 
the economy as all sectors and agents in the economy rc.spond until the economy reaches 
equilibrium. The ability of the model to track these effects and substitution possibilities across 
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sectors and regions makes it a unique tool for analyzing policies such as those involving energy 
and emironmental regulations. These general equilibrium substitution effects, however, are not 
fully captured in a partial equilibrium framework or within an input-output modeling fi-amework. 
The smooth production and consumption functions employed in tliis general equilibrium model 
enable gradual substitution of inputs in response to relative price changes thus avoiding all or 
nothing solutions. 

Business investment decisions are informed by future policies and outlook. The forward- 
looking characteristic of the model enables businesses and consumers to determine the optimal 
savings and investment while anticipating fumre policies with perfect foresight. The alternative 
approach on savings and investment decisions is to assume agents in the model are myopic, thus 
have no expectations for the future. Though both approaches are equally unrealistic to a certain 
extent, the latter approach can lead the model to produce inconsistent or incorrect impacts from 
an announced future policy. 

The CGE computable general equilibrium modeling tool such as the NcwERA 
macroeconomic model can analyze scenarios or policies that call for large shocks outside 
historical observation. Econometric models are unsuitable for policies that impose large impacts 
because these models’ production and consumption functions remain invariant under the policy. 
In addition, econometric models assume that the fumre path depends on the past experience 
therefore fail to capture how the economy might respond under a different and new environment. 
For example, an econometric model cannot represent changes in fuel efficiency in response to 
increases in energy prices. However, NcwERA macroeconomic model can consistently capture 
future policy changes that envisage having large effects. 

The NewERA macroeconomic model is also a unique tool that can iterate over sequential 
policies to generate consistent equilibrium solutions starting from an internally consistent 
equilibrium baseline forecast (such as the AEO Reference Case). This ability of the model is 
particularly helpful to decompose macroeconomic effects of individual policies. For example, if 
one desires to perform economic analysis of a policy that includes multiple regulations, the 
NewERA modeling framework can be used as a tool to layer in one regulation at a time to 
determine the incremental effects of each policy. 


55 



162 


C. Integration of Models 

To estimate the economic impacts of the RPS2 program on the ov erall economy, we 
established a one way linkage betw’een the bottom-up transportation model and the top-down 
macroeconomic model. We first ran the reference and high biofuel scenarios through the 
transportation fuel model. The imposition of the RFS2 program leads to fuel price increases 
from the baseline without this program. For the top-down macroeconomic model, we translated 
the resulting higher fuel prices by applying a tax on gasoline and diesel that yields the same fuel 
price increase as seen in the bottom-up transportation fuel model. 
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Executive Sijjuni.ify 


Objedifve: 

The objective of this work was to understand the effects of running a 15% ethanol blend on outboard marine engines 
during 300 hours of wide-open throttle (WOT) endurance - a typical outboanj marine engine durability test. For the 
three engine families evaluated, one test engine each was endurance tested on E15 fuel with emissions tests conducted 
on both EO and El 5 fuel, while a second control engine was emissions and endurance tested on EO fuel for each engine 

family. - ' . 

Summary of Resute; 

Results are based on a sarriple population of one engine per test fuel. As such, these results are not considered 
statistically significant, but may serve as an indicator of potential issues. • More testing would be required to better 
understand the potential effects of El 5. 

9,9HP Carbureted Four-Stroke: 

» The E15 engine exhibited variability of HC fissions at idle during end-of-endurance emissions tests, which 
was likely caused by lean misfire. 

0 Both the EO control engine and El 5 test engine ran leaner at idle and low speed operation at the end of 
endurance testing compared with operation at the start of the test 

o The trend of running lean at idle coupled with the addittona! enieanment from the El 5 fuel caused the 
El 5 engine to have poor run quality (intermittent misfire or partial combustion events) when operated 
on El 5 fuel after 300 hours of endurance. 

o CO emissions were reduced when using E15 fuel due to the leaner operation, as expected for this 
open-loop controlled engine. 

• The El 5 engine exhibited reduced hardness on piston surfaces based on post-test teardown analysis. 

o The exhaust gas temperature increased 17°C at wide open throttle as a result of the leaner operation 
when using E15 fuel. Higher combustion temperatures may have caused observed piston hardness 
reductions. Lack of pre-test hardness measurements prevented a conclusive assessment, 

• Several elastomeric components on the E15 engine showed signs of deterioration compared with , the EO 
engine, 

o Affected components were exposed to E15 fuel for approximately 2 months; signs of deterioration were 
evident. 

300HP Four-Stroke Supercharged Verado: 

«* The El 5 engine failed 3 exhaust valves close to the end of the endurance test. 

o Metallurgical analysis showed that the valves develc^:>ed high cycle fatigue cracks due excessive metal 
temperatures. 

® The pistons on the E15 engine showed indications of higher operating temperatures compared to the EO 
engine’s pistons as evidenced by the visual difference in carbon deposits. 

• The E1 5 engine generated HC+NOx values in excess of the Family Emissions Limit (FEL) when operated on 
E15 fuel, but did not exceed that limit when operated on EO emissions certification fuel. 
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c The pnmary contributor to this increase in ejdiaust emissions was NOx due to enieanment caused by 
the oxygenated ftjei. 

o CO emissions were reduced when using E15 fuel due to leaner operation, as expected for this open- 
loop controlled engine. 

200HP EF! 2.5L Two-Stroke: 

• The 200 EFl two-stroke engine showed no signs of e)diaust emissions deterioration differences due to the fuel. 

o The E15 fuel caused the engine to run lean resulting in reduced HC and CO emissions. NOx was of 
little concern on this type of engine since NOx accounted for less than 2% of the total regulated 
HC+NOx emissions. 

• The E15 engine failed a rod bearing at 256 houre of endurance, which prevented completion of the 300 hour 
durability test. 

o Root cause of the bearing feiiure was not detemiined due to progressive damage. 

0 More testing would be necessary to understand the effect of ethanol on oil dispersion and lubrication in 
tWQ-stroke engines where the fuel and dl move through the crankcase together. 

4.3L V6 EFi Four-Stroke Catalyzed Sterndrive: 

• Since E15 fuel was readily available in the test facility and an engine equipped with exhaust catalysts was on 
the dynamometer, emiss!cx>s tests were conducted on a 4.3L VS sterndrive engine to better understand the 
immediate impacts of ethanol on this engine family. 

0 At rated speed and load (open-loop fuel control) E15 caused exhaust gas temperatures to increase by 
20°C on average and the catalyst temperatures to increase by about SO’C. 

o More rapid aging of the catalyst system occur due to the elevated catalyst temperature when 
considering the high load duty cycle typically experienced by marine engine applications., 

Cc^olusions and Recommendations: 

Several issues were discovered in this study from an exhaust emissions and an engine durabiirty standpoint as a result 
of running E15 fuel in outboard marine engines. Run quality concerns were also identified as a resLiit. of the lean 
operation on the carbureted engine. 

Additional investigation is necessary to more fully understand the observed effects and to extrapolate them, to al! types of 
marine engines over broader operating conditions. Effects on operatbn at part load, transient acceleration/deceferation, 
cold start, hot restart, and other driveability-related concerns ne^ to be evaluated, This test program was main.iy testing 
for end-of-life durability failures, which would not likely be the first issues experienced by the end users, A. customer 
would likely be affected by run quaiity/driveability issues or materials compatibiUty/corrosion issues before durability 
issues. The wide range of technology used in marine engines due to the wide range of engine output will complicate this 
issue (Mercury Marine produces engines from 2.5HP-1 350HP). 

More testing is needed to understand how ethanol blends affect lubrication systems in two-stroke engines that have fuel 
and oil moving through the crankcase together. Crankcase dl di^reion is the only mechanism by which two-stroke 
engines of this architecture provide lubrication at critical interfaces such as bearings and cylinder walls. Ethanol may 
have an effect on the dispersion or lubricity of the oil. 

A better understanding of how long term storage affects ethanol blends in marine fuel systems would require more reai- 
wortd testing. Marine vessels often go through tong periods of storage that could affect the fuel systems given the fact 
that the ethanoi portion can absorb water when exposed, especially in humid areas near saltwater. 
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Project Background: 

This project was a cooperative effort to assess the feasibBity for marine engines of increasing the allowabte ethanol 
concentration in gasoline above the current l^al limit of 10%. Specifically, a 15% ethanol / 85% gasoline fuel blend 
(El 5) was tested in current production and l^acy outboard marir>e engines. Gaseous exhaust emissions and engine 
, , , durability were assessed on a typical durability test cycle. Three separate engine families were evaluated. A 200HP EFI 
two-stroke engine was chosen to represent legacy product. A 9.9HP carbureted four-stroke engine and a 300HP 
supercharged EFi four-stroke engine represented cuirent product. Two engines were, tested from each family. One 
was operated on El 5 fuel and the other was operated on EO gasoline. Emissions data from each engine w'ere obtained 
before, in the middle of, and after durabilitytestirig! 

Summary of Wlarine Engine Considerations: 

Marine engines require unique considerations when aftering the foel supplied to operate the engine. Considering these 
engines are frequently used in remote locations (ofehore fishing for example), it is critical to ensure that the fuel does not 
cause or contribute to an engine maifuncfion. Changes in foel formulations and the resulting effects on marine engine 
operability are of high importance. 

Outboard marine engines span a large range of rated power output and technology which yields significant complexity 
when trying to understand the effects of changing the foel supplied to, the engine. When all of the typical Mercury 
production engines and the Mercury Racing products are included (inboards and outboards), engines from 86cc, 2.5HP 
up to 9.1 L 1350HP twin turbo configurations are produced. Mercury oufcqards (the focus of this study) range in output 
and design from the 2.5HP splash lubricated carbureted four-stroke engines to 350HP supercharged EFI four-stroke 
and 300HP direct fuel injected two-stroke engines. If stemdrive/inboard engines are considered, the technology list gets 
even broader. The non-racing stemdrive prcxducts range from 135HP carbureted 4 stroke to 430HP closed-loop 
catalyzed EF! 4 stroke with onboard diagnostics. The sales volumes of marine engines may be much smaller than 
automotive or small otfroad engines, but the range of povyer (nearly 3 orders of magnitude) and the range of 
available technology of marine engines is much wider than these other categories individually. 

The' marine application requires an engine that has high power density and remains durable at high speeds and loads, 
It is important to minimize the amount of weight added to the vessel from the' powertrain to maximize the payload and 
minimize drag. Boat hull drag is considerable at typical boat operating speeds resulting in high engine speeds and. loads 
for extended periods. The result of these factors leads to engines which are high performance arid made from premium 
materials. Changing the fuel specification must be carefully considered to assure that durability is not s^rificed. Figure 
1 iliustfateS' the p’dvver^densrty of the Verado engine (the 300HP supercharged EFI engine family used in this study) 
compared to automotive engines that were contemporary when the Verado engine was intrcxtuced for the 2005 model 
year. Figure 2 shows a relative comparison of the vehicle load curves of a boat with a planing hull to ari automobile. 
The likelihood of experiencing proWems as a result of extended operation at or nearWOT are far more pronounced on a 
marine ehgine than an automotive engine due to the great difference in vehicle load curvdi 
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Figure 1 ; Power to Weight Comparison. Scatter Band Date Provided by FEV (FEV Motorentechnik GmbH)'' 
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Figure 2: Example Load Curve Conparison (Automotive data - source 2. boat toad data - internal Mercury source) 


[Investigation Details 


Statement df Problem: 

Procedure: 

The engine testing process began by preparing each engine. This included instrumentation of the test engines as wel! 
as perforrtiing some basic checks (\^ried by engine type)?"' The instrumentation' process' included installation of an 
exhaustemissionsprobe.thatmettherequirementsoftheEPA40CFRPart91 regulations. 

Each, engine was rigged onto an appropriate dynamometer and a break-in. process was pefformed. The break-in 
consisted of increasing speed and load settings for approximately 2.5 hours tola! dUr^ion and was performed on EO 
gasoline for all engines. This was followed by a power run to determine the wide open throttle (WOT) performance of 
each engine, The power run was performed on EO gasoline on ail engines and also on E15 fuel for only the E15 test 
engines, The power run inciuded speed points from 2000RPM up to the maximum rated speed of the engine. 

Once the WOT performance was checked, emissions testing was performed using reference-grade EO gasoline (EEE 
fuel; EPA Tier li emissions reference grade fuel). The emissions tests were done in triplicate to check repeatability and 
were run in accordance with the EPA requirements set forth in 40 CFR Part 91 . Emissions tests were also performed on 
the E15 engines in triplicate using the E15 test fuel. Although this E15 test fuel was not blended from the reference- 
grade EO gasoline, these tests provide some comparison of exhaust emissions between EO and El 5 while minimizing 
engine-to-engine variability. 

Following the above emissions checks, each engine was prepared for the durability testing. This included doing a basic 
visual inspection as well as some general engine power cylinder integrity checks (example: compression test and 
cylinder ieakndown). These integrity checks were also repeated at the durability mid-point and end-of-irfe test point as 
well 

The first half of the durability test was then performed. Each engine was rigged in Mercury’s indoor Test Center, which 
consisted of large endurance test tanks, air supply systems, arxi data acquisition systems. Each engine was fitted with 
the appropriate propeiler to operate the engine ^proxmately in the midpoint of the rated speed range at wide open 
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throttle. The engine instrumentation was continuously monitored and the data was recorded for the duration of the 
endurance test. Operational shutdown limits were placed on critical channeis (min/max engine speed, max coolant 
temperature, etc) to monitor ttie health of the engine for the entire durability test period. Periodic maintenance was 
performed on each engine (as appropriate for the engine type; oil level checks and changes, accessory drive belts, etc). 
This maintenance was performed in an accelerated manner as compared with typical customer maintenance intervals 
since the durability testing causes accelerated wear as compared with typical customer use, These protocols are typical 
of those used by Mercury for any durability test. 

Once the first half of the durability testing was completed, each engine was rigged on the dynamometer again. 
Emissions tests on the appropriate fuei(s) v^ere p^fbrmed according to the procedures described above. The tests 
were again performed in triplicate to be able to evaluate repeatability. Each engine also got a visual inspection and the 
general engine power cylinder integrity checks before being returned to durability testing. 

After the midpoint emissions testing was completed, each engine was returned to the Indoor Test Center endurance 
tank to complete the second half of the durabBity testing. The testing was performed in the same manner as the first half 
of the durability portion. 

When the durability testing was complete, each engine was returned to the dynamometer for postHdurability emissions 
tests on the appropriate fuei(s}, A post-endurance WOT performance power run was also performed to compare with 
the pre-durability power run. 

Finally, after all running-engine tests were completed, each test engine underwent a complete tear-down/disassembly 
and inspection. This inspection included checks and measurements to assess the degree of wear, corrosion issues, 
cracks, etc. on power cylinder components. Emphasis was placed on components that would be at risk due to the 
differences in the fuels (exhaust valves due to exhaust gas temperature differences, for example). 

Test Engine Description: 

The engines used for this testing were all built as new engines on the praductlon line and were randomly selected. They 
were not specialty built or hand-picked. The choice of engine families to include in this program was based on 
representing a wide range of technology, a wide range of power output, and a significant annual production volume. 
The final engine family selection was approved by the Technical Monitor at NREL. Two 4-stroke engine families were 
selected to represent current production engines, A two-stroke engine family was selected to represent “legacy” 
products. Tablet summarizes each test engine configuration. 

The 9.9HP four-stroke engine is used on a wide range of applications from small fishing boats, inflatable boats, and as a 
“kicker" engine. A “kickeri’ engine is an auxiliary engine used for low speed boat maneuvering while fishing on a large 
boat which includes a iaiger engine (150+HP) for the main propulsion. The 9.9HP engine is considered a portable 
engine. It was selected for this testing due to high sales volume and the fact that it represents the typical architecture for 
many of Mercury's small carbureted four-stroke offerings. It should be noted that the settings for the carburetors on both 
of the 9,9HP test engines were set and sealed at the carburetor manufacturer, They were not tampered with by any 
Mercury personnel and were run just as they would if they were used by the end customer. The only adjustment 
allowed was the Idle throttle stop to set the idle speed, which is the only adjustment a customer has access to. 

The Verado engine is considered the “flagship’ outboard product at Mercury Marine. The non-Racing version used in 
this study is available in power outputs ranging from 200-300HP. These engines are used on boats with single, dual, 
triple, and even quad engine installations ranging from multi-engine offshore fishing boats & US Coast Guard patrol 
boats, high speed bass boats, a!! the way to commercial fishing vessels and ferry boats. The supercharged 300HP 
Verado was selected for testing due to the high performance nature of its design and the demands of this market 
segment. The Verado engines had an open loop electronic fuel injection system with no user adjustment possible. 

The 200HP EF! two-stroke engine represents the “legacy" two-stroke products. The 2,5L platform has been the basis 
for carbureted, crankcase fuel injected (which is \he case for the test engines used), and direct cylinder injection models. 
The platform has roots that can be traced back to the 1970’s. This engine was selected fortesting because of the large 
number of engines that have been built off of this platfonri over the last several decades and that it represents the typical 
architecture for a variety of Mercury’s two-stroke product An engine configuration with an EFI fuel system was selected 
to improve consistency in testing. The 2.5L 200HP EFI engine had an open loop electronic fuel injection system with no 
user adjustment possible. 
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Table 1; Test Engine Specifications 


Engine Family 

9.9HP Four-Strd<8 

Verado 

200HP EFi 

Gas Exchange Process 

Four-Stroke " 

Four-Stroke 

Two-Stroke 

Power Rating at Prop 

9,9HP 

300HP 

200HP 

Cylinder Configuration 

inline 2 Cylinder 

Inline 6 Cylinder 

60 Degree V-S Cylinder 

Displacement 

0.209 Liter 

2.59 Liter 

2.51 Liter 

Fuel Induction System 

Single Caiburetor 
w/Acceferator Circuit. 2 Valve, 
per Cylinder, Single Overhead 
Cam 

Supercharged Elecfronic Fuel 
InJ^ed 4 Valve per Cylinder, 
Du^ Overhead Cam, 

Eiecfronic Boost Control, 
Electronic Knock Abatement 
Stiategy 

Sectronic Fuel Injected with 

Oil Injection, Loop Scavenged 
Porting, Crankcase Reed 
Induction, Electronic Knock 
Abatement Strategy 

Dry Weight 

108 lbs/ 49 kg 

635 lbs /288 kg 

425 lbs/ 193 kg 

Fuel Octane 

Requirement 

87 Octane R+M.^ Minimum 
Required 

92 Octane R+M/2 
Recorhmended, 87 Octane 
R+M/2 Minimum Required , 

87 Octane R+M/2 Minimum 
Required 


Test Fuel Description: 

The fuels used in the endurance testing were intended to be representative of typical pumj>grade fuels that couid be 
comtTipnIy available to the genera! consumer. The primary factors in sourcing the E'i 5 test fuel were consistency of fuel 
propertes for the duration of testing, consistency of ethanol content at 15%, octane performance that met specific 
requirements for each test engine, and a representative distillation curve to match charge preparation characteristics. 
The E15 test fuel was splash blended by our fuel supplier in one batch to ensure consistency throughout testing. The 
EO and E1 5 endurance fuels were sourced from different suppliers; as such there were likely differences in the additive 
packages (including the concen^tion of additives) of the fuels. Since ffie primary duty cycle was wide, open throttle 
endurance, the additive package difference likely had little influence bn the test. Since the Veradq engine had a 
pfemiutn fuel recommendation, the E15 fuel was blended at a target of 91 octane The blend stock used was a 

typicalpumSiadefubi thatth for retail distributbn- The EG fuels used for the endurance .testing were 

aisb'typical pump-grade fuels that the fuel supplier had available for distribution,. Both a Regular. (87 octane IR+M]/2) 
arid 'a Prem'iurn (91 bctarie lR+M]/2) fuel supply were maintained at Mercury for testing on this program and all other 
internal fylerciiry test prograrris. Th'e emissions tests on EO fuel .were all performed using ERA Tier il EEE fue! sourced 
frorh specialty fuel manufacturer Johann Haitermann Ltd. 

Samples of several of the lest fuels were sent to outside laboratories for analysis. The parameters, that were considered 
were; the distillation curye (ASTfyl D86)^ Research and Motor Octane (ASTM 02699“ end D2700*)., density, and API 
gravity. In addition, NR^ measured ethanol content via the Grabner IROX 2000 Gasoline Analyzer and ASTM D5501 ® 
for the E15 fuel, The Grabner IROX 2000 measures ethanol via infrared spectroscopy (per ASTM 5845^) and is valid in 
the range of 0 - 25% ethanol, Ttie ASTM 5501® method uses gas chromatography and is only valid for high levels of 
ethanol (93% tci'97% ethanol): it'Was 'iJsed here only as a reference. In-house fuel samples were also taken and 
analyzed on. the Petrospec GS-1 000 analyzer. This analyzer was used to estimate the octane and measure the 
oxygenate concentration. _ Like NREUs Grabner IROX 2000, the.Petro^jec GS-1 000 operates on the infrared 
spectroscc^y concept' and detenmih^lhe ^anoi concentration (up to 15%) per ASTM D5845''. The results from the 
Petrospec machine were used 0 referefice’ vaiu^ only, primarily qualHy control. 

Table 2 shows the various 'hieasureWehts^rriade, on the test. fuels from the different measurement laboratories. The 
majonly of the parameters were within expected ranges for the toler^ce-of the measurements used. The ASTM 
D5501® procedure used at NREL showed th^ the ethanol concentration was 18%. The results from the 2 infrared 
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spectroscopy measurements from boUi NREL and Mercury showed a)ncentrations of approximately 14%. The results 
from the 2 methods bracket the target cxincentration of 15%, whfch'was the actual concentration that the fuel was 
blended to at the fuel supplier. Only one 'sample of E15 vfas analyzed, which was valid since all of the E15 fuel was 
blended in one batch. Tne data sets from the 87 octane bulk/pump fuel and the 91 octane bulk/pump fuel used on 
endurance, and the data from the EEE were from one load of fuel of the multiple loads of fuel of each type, used during 
the duration of the testing. 


Table 2: Fuel Analysis Results 


Fuel Anaivsis 


EISFue! 

: EEE 

87 Bulk Fuel 

91 Bulk Fuel 

91 Bulk Fuel 
Repeat 

Sample Date 


10/21/2010 

10m/201Q 

. 10/15/201Q 

10/15/2010 

2/10/2011 

Fuel Analysis Psrfomted at Outside 
Laboratory 





Research Octane fASTM D26S9) 

RON 

95.7 

97.2 

59,6 


93,4 , 

Motor Octane (ASTM D2700) 

■MW 

86 3 

88.5 

84,6 . 


87.5 


AKI 

91.0 

92.9 

BHIQqOHHI 


90.45 


■■■B 


IHHHHHi 


BHHHHBHi 

IlIBgHHHiii 

Density,® 15, 5C 

kq.'L 

IIIIQE^IIIIIIII 

HHiBSHH 


HBHHHNHi 



'APt 


58.7 



■nHBBBI 

Fuef Analysis Performed at NREL 

III inrmi t 





% 

18+.'-!% 


■I i 

Ethanol Content (IROX analyzer) 

% 

14% 


1 , ,1 

Fuel Analysis Performed at Mercury 
Marine 






limn 



HHHl 

■HH 


HIEHli 

■KQQBH 


HHiQHHI 

HHHEBHHi 




95.7 

95.8 

89.4 

92.9 



■nrw 

84.7 

87,7 

83.3 

87.2 



■OSH 

90.2 

91.7 

86.4 

, 90.1 



imiiiiiii 

mmiiin 


nmmiHii 




PSl 

8.5 

9.0 

10.8 

10.7 



The distillation curves for the various test fuels were also measured. The results can be seen in Figure 3 below. The 
data shown in. Figure 3 were from the actual test fuels used in this testing. The distillation curve . from' the E15 fuel 
showed a large step change in the region of the boiling point of ethanol, as was expected. 
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Ftercent Recovered (%) 


-EISFuel — ■ — Effi(10/8/10-HalterrmnnData) 

- 87 BufK Fuel (Sample 10-15-10) F\jre Bhanol Boiling Ftoint 


Distillation Curve 


Figure 3: Distillation Curves of Test Fuels 


Engine Testing Results 


9.9HP Four-Stroke: 

Endurance Test Results 

The endurance testing on the 9.9HP engine femily precipitated no significant failures. There were no incidents related to 
the test fuels reported on either engine. There were several parameters measured at the start, middle, and end of test to 
check the general health of the engine during the course of the endurance test. These included cranking compression, 
power cylinder ieakdown, cam timing, and valve lash. Ail of these parameters remained relatively unchanged through 
the course of testing within the repeatability of the measurement techniques used. Several fuel-effect differences 
between the test engines, however, were discovered during the end of test teardown and inspection. These differences 
are summarized in the section below. 

Emissions Testing Results 

A summary of the emissions results are shown in Figure 4 betow, with the 5 mode total weighted specific HC+NOx 
values plotted on the Y axis and the amount of endurance time on each engine plotted on the X a)ds. Each data point 
on the curve represents the average emissions value of the 3 emissions tests performed at each interval. The error bars 
represent the minimum and maximum values of the 3 emissions tests at each interval. The dashed yellow line shows 
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the data from the EO engine (serial number 0R364314). The solid red and blue lines show the emissions data from the 
E15 engine (seriai number 0R352904) using E15 and EO (EEE) fuels, respectively. Figure 4 shows that the EO engine 
had significantly lower emissions than the E15 engine when run on the same fuel. After reviewing the history of the 
emissions audits on this engine family dating back to its introduction in 2005, both of these engines were within normal 
production variabiiity. 


Average HC+NOx Emissions Output; 9.9HP 4 Stroke 
EEE and E15 Fuel 



yj e'j 90 120 i5'j ISO 210 240 27: i:-: 220 | 

Endurance Time [Hour^ I 


- E15 Engine EEE — ■ — E15 Engine E15 Fuel EO Engine EEE Fuel | 


Figure 4; 9.9HP Four-Stroke HC+NOx Emissions Results Summary 

In order to better understand the emissions output, the HC. NOx, and CO constituents were broken out and plotted 
separately in Figures 5, 6. and 7 respectively. The values for each constituent are the five mode totals of each. 

Figures 5 and 6 show that the HC emissions predominantly defined the overall trends and variability in the total HC+NOx 
trends seen in Figure 4. The NOx data shown in Figure 6 had low test-to-test variability and the values were relatively 
flat (perhaps slightly declining for the E15 engine on E15 fijel) over the life of both engines. 


Page 14 of 52 



180 



Average HC Emrssions Output: 9.9HP 4 Stroke 
EEE and E15Fue! 


Ergihe E15 Fuel: . EO- Engine EEE Fuel 


Figure 5; 9.9HP Four-Stroke HC Emissions Results Summary 



-30 0 30 60 90 120 150 180 210 240 270 SOf: 230 

Endurance Time [Hours] 

j — ■— E15 Engine EEE — •— E15 Engine E15 Fuel EO Engine EEE Fue! | 


Average NOx Emissions Output: 9.9HP 4 Stroke 
EEE and E15 Fuel 


Figure 6: 9.9HP Four-Stroke NOx Emissions Results Summary 

There was a general downward trend in CO over endurance time for the E15 engine on both fuels. The EO showed 
some reduction in CO between 0 and 150 hours and remained relatively flat from 150 to 300 hours. The reduction in 
CO would suggest that the engines were running leaner since the primary driver for changing the CO emissions is 
typically the equivalence ratio. 
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Average CO Emissions Ou^ut: 9.9HP 4 Stroke 
EEE and E1 5 Fuel 



-30 0 30 60 90 120 ISO 1S0 210 240 270 300 330 j 

Endurance Time [Hour^ j 

• — E15 Engine EEE — ■ — E15 Engine E15 Fuel EO Engine EEE Fuel 


Figure 7: 9.9HP Four-Stroke CO Emissions Results Summary 

The enieanment over time trend predicted from the CO data in Figure 7 was confirmed in Figures 8 and 9 for both the 
EQ and E15 engines operated on EEE-EO fuel in both cases. The interesting thing to note was that the primary modes 
that became leaner were modes 4 and 5. During the end of test inspection on both engines, wear on the throttle plates 
was found on the sides where the throttle shafts went through the carburetor bodies. The wear caused gaps around the 
throttle plates which allowed excess air to enter the engines at low throttle opening positions (high manifold vacuum), 
which included Modes 4 and 5. The amount of wear found was considered normal for the amount of endurance time 
the engines experienced and was found on both engines. 

it should be noted that the E15 engine ran leaner than the EO engine when operated on EEE-EO fuel, as can be seen in 
Figures 8 and 9 from a comparison of the "O hour” equivalence ratic« of both engines, This difference in equivalence 
ratio is considered to be in the normal production variability of this carbureted engine family. 


Equivalence Ratio Change v$. Endurance Time, 
0R364d14 "EO Engine" EEE Fuel 



Lean 0 1 2 3 4 5 6 


Mode Point 


(—♦—0 Hour 150 Hour 300 Hour} 


Equivalence Ratio Change vs. Endurance Time, 
OR352904 "E15 Engine" EEE Fuel 

Rich 

1 35 l|,lti T 

. 1.3 

1 1.23 “1 ■ 

1 12 ' V 

1 

1 1.05 ■ 

ui 1 

e J 

Lean 0123 

4 5 6 

Mode Point 


0 Hour -^150 Hour 

300 Hourj 


Figures 8 & 9: Change in Equivalence Ratio vs. Endurance Time-EEE Fuel on EO engine and El 5 Engine 
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In addition, the equivalence ratio vs. endurance time data was ptottedforthe E15 engine when operated with E15 fuel in 
Figure 10, The graph shows the same bend of leaner operation vs. endurance time for Modes 4 and 5, as expected. 
However, when looking at the equivalence ratio values gener^ed by the engine at Mode 5, it is clear that the engine ran 
very lean after 300 hours of endurance. Tnis lean operation was the result of the inherent enleanment from the El 5 fuel 
coupled with the trend of the engine to operate leaner with more endurance time due to the throttle plate wear. 


Equivalence Ratio Change vs. Endurance Time, 
OR352904 "E15 Engine" E15 Fuel 



m , 


0.95 i 

Lean 0.9 | 

0 1 2 3 4 5 6 i 

i 

Mode Point | 


0 Hour 1 50 Hour 300 Hour; 


Figure 10: Change in Equivalence Ratio vs. Endurance Time-E15 Fuel on E15 Engine 

It is clear that both engines ran leaner with more endurance time, yet the HC emissions increased (on average) for the 
E15 engine using E15 fuel (see Figure 5). To get more underetanding, the hydrocarbon emissions results from each 
indMduai emissions test were plotted out in Figures 11-13 for the E15 tests at 0, 150, and 300 hours of endurance, 
respectively. The difference in HC at the 300 hour emissions check was caused by the Mode 5 (idle) point as Figure 13 
shows. The high variability of HC emissions at Mode 5 may have been caused by poor run. quality leading to intermittent 
misfire as the equivalence ratio trended further lean of stoichiometric (<0.92S) with increasing run tirrie. 
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Figures 11, 12, and 13; Hydrocarbon Emissior^s Outputs for Each Emissions Test, E15 Engine on E15 Fuel 
Engine Performance Comparison 

The power and torque data from the EO 9.9HP engine is shown in Figure 14 beiow. [Note: All power and torque cun/es 
were normalized to a set torque and power to make consistent comparisons possible across different engines, fuels, and 
amount of endurance time. The highest power and torque values generated on any of the tests were used as the 
reference power and torque setting and the runs were normalized back to these values,] There was a clear trend of 
increasing power and torque with more endurance time on the EO engine. There was an increase of 3,2% in peak 
power and a 2.1% increase in peak torque when comparing the zero hour test with the 300 hour test. Similar graphs for 
the E15 engine are shown in Figure 15 on the EO-EEE fuel and in Figure 16 on the E15 fuel. Figures 15 and 16 show 
that there was generally a trend of decreasing power and/or torque with more endurance time on the E15 engine. On 
the EO-EEE fuel there was no change in peak power, but a loss of 1% peak torque when comparing the zero hour test 
with the 300 hour test on the E15 engine. Results on E15 fuel were similar, with a loss of peak power of 0.9% and a 
loss of peak torque of 2, 1 % when comparing the zero hour test with frie 300 hour test The mechanism that caused the 
EO engine to have increasing power vs. endurance time and the E15 engine to have decreasing power vs. endurance 
time is unclear. 
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Figure 17 shows a comparison of Oie fuel’s effect on the engine perfonriance. The E15 fuel power run shows more 
torque generation throughout the speed rar>ge tested. There is apprc»dmate!y 1 .75% more torque (and therefore, more 
power) on average throughout the speed range. Due to the enleanment from the fuel change, the engine may have 
been operating in a range closer to the Lean Best Torque on Uie E15 fuel and/or the volumetric efficiency may have 
been improved due to the additional charge cooling afforded by the heat of vaporization difference of the fuels. Figure 
18 shows the difference in exhaust gas temperatures during the same power runs on the 2 different fuels. There was an 
approximately 17"C increase in EGT on both cylinders due to the enleanment from the El 5 fuel. 


Normalized Power and Torque Output 
EO Engine on EO-EEE Fuel, 9.9HP 4 Stroke 0R364814 



0.5 0.5 0.7 ■ 0.8 ■ ' ■ 0.9 

Normalized Engine Speed 


— -- Zero Hour Torque — - 

Midpoint Torque 

EndpointTorque i 

Zero Hour Power 

— Midpoint Power 

Endpoint Power \ 


Figure 14; EO Engine Power and Torque Output at Endurance Check Intervals 
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Normalized Power and Torque Output 
E15 Engine on EO-EEE Fuel, 9.9HP 4 Stroke 0R352904 



0.4 0-5 0.6 0.7 0.8 

Normalized Engine Speed 

0.9 1 

Zero Hour Torque Midpoint Torque 

Endpoint Torque 




Figure 1 5: E1 5 Engine Power and Torque Output at Endurance Check Intervals-EEE-EO Fuel 


Normalized Power and Torque Output 
E1S Engine on E15 Fuel, 9.9HP 4 Stroke 0R352904 
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Figure 16: E15 Engine Power and Torque Output at Endurance Check intervais-E15 Fuel 
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Normalized Power and Torque Output 
E15 Engine Fuel Comparison, 9.9HP 4 Stroke 0R352904 



Figure 17; E15 Engine Power and Torque Output, Zero Hour Check-EO-EEE Fuel vs. El 5 Fuel 
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Exhaust Gas Temperature Comparison 
OR352904 E15 Engine, Various Fuels 
Zero Hour WOT Power Run 




2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 

Speed speed 

Figure 18; E15 Engine-Exhaust Gas Temperature Comparison, Zero Hour Check-EO-EEE Fuel vs. El 5 Fuel 
End of TestTeardown and Inspection 


g 630 

5 “0 

t— 

O 

UJ 570 


When the running engine testing was completed, the engines were disassembled and inspected. The main areas of 
focus were looking for signs of wear or deterioration and also material compatibility issues. 

Upon initial inspection, there were indications that some of the main engine components on the E15 engine were 
subjected to higher operating temperatures. There were more carbon deposits observed on the undercrown area of the 
pistons and the smaii end of the connecting rod, suggesting that the pistons were operating at a higher temperature. 
Comparisons of the pistons and rods can be seen in Figures 1 9 and 20, respectively. 
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Figure 19; Piston Undercrown Carbon Deposit Comparison. Cylinder 1, EOon Left, E1S on Right 


Figure'20: Small End of Connecting Rod Carbon Deposit Comparison. EO on Left, E1 5 on Right 

Although there were no indications of fuel pump failure during engine test the mechanical fust pumps were also 
disassembled and inspected following testing to look for abnormal signs of wear or degradation. The check valve 
gasket on the El 5 engine showed signs of deterioration compared with that from the EO engine. The gasket from the 
E1 5 pump had a pronounced ridge formed in the area that "hinged’ when the check valve was in operation (see notes in 
Figure 21). The E15 gasket material In the area that sealed the check valve also had signs of wear that were more 
advanced than the EO gasket. There was a significant amount material transfer from the gasket to the plastic check 
valve that it sealed as shown in Figure 22. Both fuel pumps were exposed to their respective test fuels fOr a period of 
approximately 2 months. More investigation is necessary to understand the effects of long term exposure of these 
components. It should be noted that the fuel pump flow performance was not tested. There were no indications that 
there was a problem with the fuel pump before disassembly. Once the deterioration was noted during teardown, it was 
determined that measuring the flow performance after disassembly and subsequent reassembly would have likely 
introduced error in the measurement. 
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Figure 21 : Fuel Pump Check Valve Gasket Comparison, EO on Left, E15 on Right 



Figure 22; Fuel Pump Check Valve Comparison, EO on Left, E1 5 on Right 


Due to the visible differences in some of the engines’ metal components, several components were sent to the in-house 
metallurgy lab for further analysis. Results of this analysis are included in Table 3. The Vickers hardness test was 
performed using a Clemet Wicrohamess Tester with a conversion to the Rockwell C scale where applicable (on steel 
parts). The Brinell scale was used for the aluminum parts, as they are much softer than the steel parts. The values 
shown were the average of 3 measurements for each component with the exception of the valve bridge in the cylinder 
head where only 2 measurements were taken. However, due to the feet that only 1 component from each engine on the 
2 fuels was tested the results have no statistical significance and should be taken as an indicator only. Also, no 
hardness measurements were taken on the components prior to testing so there was likely some normal part-toiDart 
variability in hardness as the components were originally manufactured. 

Taking all of these issues into consideration there were indications that some of the components had different hardness 
values. These differences were most likely related to the continuous operating temperatures of the components. The 
most notable differences were the pistons, the valve bridge in the cylinder head and the intake valve stems. The piston 
measured from the E15 engine had a hardness value approximately 13.2% lower than the piston from the EO engine. 
This would suggest that the E15 piston experienced a higher operating temperature, as expected due to the lean 
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operation. The carbon deposits on the underside of the piston due to oii coking also suggest the E15 pistons were 
running hotter as noted previously. The intake valve stem measurements showed an approximately 12% difference in 
hardness, with the EO engine having the lower values. This difference would suggest that the EO intake valve stems 
were running hotter during operation than the E15. This difference was likely due to the charge-air cooling effect of 
ethanol in the El 5 fuel resulting in coding of the intake port and leading to lower intake valve stem temperatures. The 
evaporative cooling in the intake port could also explain why the valve bridge hardness measurements indicated that the 
valve bridge on the El 5 engine bad lower operating temperatures evidenced by the roughly 11% higher hardness value. 
The other measurements showed differences that were likely within the repeatability of the measurements and the 
manufacturing variability so no conclusions could be drawn from them. 

The piston is generally a higher-stressed component than the Intake valve. The reduction in hardness of the intake 
valve for the EO engine is not likely to increase feilure rates since this engine family was qualified for EO operation as a 
baselirte. However, if the reduction in hardness of the piston with E15 fuel was found to be a statisticallv sianificant 
result, E1 5 fuel usage might increase the failure rate of this component 


Table 3: Hardness Measurements on Various 9.9HP Four-Stroke Engine Components 


9.9HP Four Stroke 

Hardness 

Scale 

EO 

0R364814 

E15 

0R3529D4 

Percent 

Difference 

Piston. Cvl 1 

■BBI 

jjumiggg^iiiiiiiii 

79.0 

13.2% 








112.0 

112.0 

0.0% 


HHHH 




Exhaust Valve Stem. Cvl 1 

Rc 

21-7 __ 

22,1 

-2.0% 



b^hhh 

■bhhhhi 


Exhaust Valve Head, Cyl 1 

Rc 

30.1 


-2.0% 


hhhh 

IHUHHIii 

ihbbhhi 


Valve Bridqe in Cvl. Head, Cvl 1 

■usm 

83.0 

92.0 



HiflIHI 

llllllllllllllllllllllll 

llllllllllllll^^ 

HIHBI 

intake Valve Stem, Cvl 1 

Rc 

33.0 

36.9 

-11.9% 


_____ 




Intake.Valve Head, Cvl 1 

Rc 

39.6 

■ 39.1 

1.3% ' 


Verado 300HP Supercharged Four-Stroke: 

Endurance Test Results 

SeveraI . engine failLireS .dccurfed during endurance testing on the Verado engines, two of which wdre hot related to the 
fuel and one of which may have been associated with the use of E15 fuel. The two non-fuel-reiated engine failures 
included a casting defect and a test facility induced failure. A third engine failure, involving failed exhaust valves is 
believed to have been caused by the El 5 fuel. Failure mechanisms are described in detail below. 

EO Engine #1 -Casting Defect : The first engine to feil was the EO Verado-seriai number'1B812775. At 177 hours of WOT 
endurance (204,2 total engine hours) the engine was shutdown fora routine oil check. An excessive amount of water 
was found in the oiL The engine was disassembled and the major components were pressure checked; A leak path 
was discovered from the water jacket to the intake port on one cylinder. The cylinder head was sectioned and an oxide 
fold line from the casting process was discovered. This defect was present from the tirrie of the original casting process 
and took thenriai cycling, load, and time to cause a leak. Itwasinnoway associated with the fuel. 

EO Engine #2-Test Facility-induced Failure: An additional engine was obtained to replace the original EO engine and this 
engine was given the serial number 1B821775A. This engine did the initial dyno tests and was put on endurance. After 
88.7 hours of WOT endurance (98 total ’engine hours), the engine was automatically shut dowri by the endurance facility 
control system for low exhaust" gas temperature. In’vestigation showed Water entering the exhaust stream. The engine 
was then disassembled and a significant amount of mirieral deposits were found in the cooling passages, especially in 
the exhaust collector oh the cylinder head;' ' See Figure'23; (Note; For a coolant fluid, outboard engines draw in water 
from the. body of water they' are operafing in, Which ih-this case was the endurance test tank.] An interaction between 
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the pH and hardness of the water in the test tank created K>nditions that precipitated out minerals (primarily caicite) 
when exposed to the elevated temperatures in the cooling passage, especially near the exhaust collector. The blocked 
passages prevented adequate cooling in the exhaust collector, which eventually failed the head gasket and allowed 
water to enter into the exhaust stream. See Figure 24. ft should be noted that these water chemistry conditions were 
specifically caused by the test facility water conditioning and would not be something that the engine would experience 
in real-world use. 



Figure 23: Mineral Deposits in Cooling Jacket, EO Verado 1B812775A 



Figure 24: Verado Cylinder Head Indicating Where Head Gasket Failure Occurred, EO Verado 1B812775A 


E15 Engine: At 285 hours of endurance operation (323 total engine hours), the E1 5 Verado test engine (serial number 
1B812776) was noted to have rough idle after restarting shortly after maintenance was performed, A compression 
check was perfomned showing no compression on cylinder 3. During disassembly a broken exhaust valve was found in 
cylinder #3. Further investigatbn found that the other exhaust valve on cylinder 3 had developed a crack, as well as one 
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of the exhaust valves in cyiinder 6. See Figures 25 and 26. NOTt: The images shown in Figure 26 of the cracked 
exhaust valves had been cleaned of deposits prior to photography. 



Figure 25: Broken Exhaust Valve from E15 Verado 1B812776, Top Valve in Cylinders 



Figure 26: Cracked Valves from E15 Verado 1B812776. Bottom Valve in Cyl. 3 Left, and Top Valve in Cyi. 6 Right 


The cracked valves and several valves without cracks from the E15 Verado were analyzed in . Mercury’s materials 
laboratory. , The cracked valves were visually inspected with an optical stereoscope. The fatigue initiation sites were 
dearly identrfied.. Figure 27 shows an example of the images of the initiation sites from, the bottom exhaust valve from 
cylinder 3. 
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Figure 27; Fatigue Initiation Sites on Cylinder 3 Bottom Exhaust Valve, E15 Verado 1B812776 


In addition to finding the fatigue initiation sites, the failed valves were checked for hardness. The cracked valves from 
the E15 engine were found to have hardness values much lower than new valves and below the minimum print 
specification of a new valve. Other sample valves were collected and analyzed from WOT endurance Verado engines 
that were run on EO pump fuel during the same general timeframe as the E15 engine was run. In addition, samples of 
new. valves were also acquired and analyzed. The hardness measurements showed that the valves from the engines 
operated on EO fuel were actually harder than the new valves. The summary of hardness measurements are shown in 
Table 4. Note: Ail of the measurements were taken in the Rockweli A scale and converted to the Rockwell C scale due 
to the fact that the samples were mounted and polished to perform hardness measurements in the center of the cross 
section.' This would negate any hardness effects from the mounting material. 

Table 4: Verado Exhaust Valve Hardness Measurement Summary 


Valve Description 

Hardness (HRC) 

E15: 1B812776 Cvl 3 Bottom 

22 

E15; 1B812776 Cvl 6 Top 

22 

EO: 1BS12775 Cvl 3 Bottom 

37.5 

EO: 1B812775 Cvl 3 Top 

36.5 

EO: 1B812775A Cvl 3 Top 

38 

EO: 1B828629 Cvl 2 Top 

37.5 

New Valve #1 

34.5 

New Valve #2 

34.5 

New Valve #3 

33 

New Valve #4 

33 

New Valve #5 

33.5 


The Verado exhaust valves are made from Inconel 751, which is a heat-treatable alloy. This trait was used to estimate 
the metal temperatures experienced by the valves. The valve hardness data in Table 4 collected from the EO engines 
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suggested that the metal temperatures experienced during operation were in a range that allowed age-hardening of the 
metal to make the valves increase in hardness. The hardness values of the E15 engine vaivss suggested that they 
were operating in a temperature regime that significantly reduced the hardness, in order to understand the hardness 
versus temperature, the new valves that were hardness choked were heated in an oven for 24 hours at various 
temperatures and then hardness was cheated again. Figure 28 shows the results from the oven heating operation on 
the new valves, in Figure 28, the blue line shows the hardness data of the new valves before heat treatment and the red 
line shows the hardness data of the valves after heating. At metal temperatures above 870‘C, the valves showed a 
dramatic decline in hardness according to this test data. The data suggest that the exhaust vaives from the El 5 engine 
may have experienced temperatures nearing 900’C. 


One possible mechanism by which the E15 exhaust valves may have experienced such high temperatures would be a 
disruption of valve cooling during the portion of the cycle where the valve should be fully seated. During inspection, it 
was noted that several cam lobes showed wear and marking on the base circle portion of the lobe indicating that the 
exhaust valves had run out of lash. This suggested that excessive wear or valve head deformation may have occurred 
during operation, which caused the lash to diminish. This would have prevented the valve from seating properly 
resulting in a significant valve temperature increase due to lack of cooling on the seat. The valves or seats may have 
also had accelerated wear to diminish the lash due to lack of lubricity of the E15 fuel or because of the elevated 
temperatures caused by the lean operation on E15 fuel.. In addition, if the exhaust valves were experiencing higher 
operating temperatures due to the higher exhaust gas temperatures from using E1 5 fuel, the overall length of the valve 
would be slightly longer. This longer length during operation would also reduce the amount of lash in the vaivetrain and 
make the engine more prone to base circle contact on the cam. Plots comparing the measured cold valve lash over the 
course of endurance between the EOand E15 engines are shown in Figures 32 and 33 below. 


Verado Exhaust Valve Heat Treatment Test, New Vaives, 
24 Hour Heat Treatment Duration 



Temperature of Heat Treat {deg C) 


Before Heat Treat —"—After Heat Treat 


Figure 28: Heat Treatmentlestof New Verado Valves 
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Figure 6.8 Example of valve fillet fractures due to overstressy. 
at elevated temperatures, and a corrosive environment; the arrow 
shows the crack initiation site at the fillet (Wang et alj. 


Figure 29; Exhaust Vafve Failure from Literature Research Showed Similar Failure Mechanism ® 

Similar feiiure mechanisms were found in a literature search as shown in Figure 29. The failure is noted as a classic 
over-temperature failure. "High temperahires and a corrosivo environment at the exhaust fillet substantially weaken the 
valve strength."^ from; Introduction to Engine Vaivetrains by Yushu Wang 

Extensive development went into the vah/etrain on this high-output engine. Upgrading the engine to account for higher 
exhaust gas temperatures due to a wider range of fuel properties would not be easily accomplished. The current 
production Verado exhaust valve is Inconel 751, which is categorized in the "superalloy” material classification. 

It should be noted that the E15 engine (1B812776) was operating for a period of time when the mineral precipitation 
problem occurred on the second EO engine (1B812775A), However, it is not believed that this contributed to the valve 
failure. The E15 engine (1B812776) did have some accumulation of precipitation flakes in the exhaust collector area, 
but not nearly to the extent that the EO engine did. The El 5 engine {1 B812776) was not operating the entire time the EO 
engine (1B8i2775A).ran when the mineral precipitation problem occurred. The head was sectioned and there were no 
mineral precipitation deposits on cooling jacket surfaces in cylinder 3 where the worst valve .feilure occurred. See Figure 
30 for a picture of the sectioned head from the El 5 engine (1B81277S) showing no niineral deposits were present. 
Yellow spots in the cooling jacket were anti-corrosion coating from produdion where the paint did not fuily coat interior 
surfaces of the cooling jacket. Figure 31 shows the same section of cylinder head from the EO engine (1B812775A) that 
foiled due to the mineral precipitation. This EO engine (1B812775A) was also inspected for cracked exhaust valves and 
none were found. In addition, the hardness values of the exhaust valves were measured (see Table 4) indicating that 
the mineral precipitation issue did not affect the valve hardness on the EO engine (1B812775A), There were several 
other Verado engines that were running endurance testing for a different project that failed due to the mineral 
precipitation issue. All other Verado engines that failed due to the mineral precipitation failed the head gasket in the 
exhaust collector area. 
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EQ Substitute Engine: !n iieu of a completed test on EO fuel, a substitute engine was chosen that had already been 
through endurance testing (seriai number 16828592). The engine that was used as a substitute had compfetsd 372 
hours of WOT endurance testing and was ^11 intact It ran in' the same test fecifity running under the same test 
proc^ure as all other endurance testir^gas part of this project. The engine was used for a gearcase durability test for a 
different project so the rest of the ervgine was ccwnpletely stock and built on the production line as were the other engines 
in this project. As such, it provided a suitable replacement for foe incomplete EO tests. For reference, the repiacement 
engine (1B828592) was on test between foe foltcwng dates; 11/15/2010 through 12''14/2010. The E15 engine 
1BS12776 was on test between 9/21/2010 through 11/12/2010. 

As part of routine maintenance and checks during endurance, sweraf valve lash measurements were taken at various 
intervals on the EO substitute engine. Figures 32 and 33 below show the lash measurements during the course of 
endurance for both the EO substitute engine (1B828592) and the E15 engine {1B812776). respectively. The soild red 
lines in the graph indicate the upper and lower lash specification on a new engine. It is clear from the lash 
measurements on the 2 engines that the E15 engine had a significantly faster decline in lash than the EO substitute 
engine. The EO substitute engine had 1 valve with higher lash value at foe end of testing. There may have been some 
carbon or other deposits holding this valve off the seat during the measurement. 


1B828592 EO Verado Substitute, Exhaust Valve Lash 
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Figure 32: Exhaust Valve Lash (Measured Cold) vs. Endurance Time. EO Substitute Engine 
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Due to failures of both the EO and E15 engines, a complete analysis of the deteriorated emissions was not possible, 
However, with the data available several conclusions could be made. Figure 34 shows a graph of the Verado emissions 
that were collected. As was the case for the 9.9HP emissions data plote, each data point on the curve represents the 
average emissions value of the 3 emissions tests performed at each interval with error bars showing the range of the 3 
emissions tests, The dashed yellcw line shows the data from the original EO engine (serial number 1B812775). The 
solid red and blue lines show the emissions data from the E15 engine (serial number 1B812776) using E15 and EO 
(EEE) fuels, respectively. The single point in light blue at 372 hours shows the end of test emissions results for the 
substitute EO engine (EEE fuel, serial number 1B828592). The graph shows 8 generally declining HC+NOx trend for the 
2 original engines which is typical of Verado engines. The declining emissions trends on both engines would suggest 
that the ethanol fuel blend did not adversely affect the emissions deterioration on the Verado engine, The most notable 
aspect of the emissions output on the E1 5 engine was the fact that the total HC+NOx on E15fuel was above 25.g/kw-hr, 
whereas the value on EEE-EO was 21,5 g/kw-hr. The Family Emissions Limit (FEL) was set to 22 g/kw-hrforthis engine 
family. A Verado engine generating 25 g/kw-hr would have failed an emissions audit. The increase in emissions can be 
primarily attributed to a significant increase in NOx due to the lean operation. Sines the Verado is a highly boosted 
engine it is very sensitive to NOx generation due to changes in equivalence ratio. However, there was also an increase 
in HC emissions due to the E1 5 fuel, which would not be expected with a leaner equivalence ratio. 
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Average HC+NOx Emissions Output: 300HP Verado 
EEE and E15 Fuel 



50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 

Endurance Time p^ours] 


- El 5 Engine, EEE Fuel; 1B812776 
EO Engine, EEE Fuel: 1B812775 


'E15 Engine. E15 Fuel: 1B812776 i 
-EO Substitute, EEE Fuel; 1B828592| 


Figure 34: 300HP Verado HC+NOx Emissions Results Summary 

In order to better understand the differences in the emissions ou^uts between the 2 fuels, graphs were made for each 
constituent of interest. Figures 35 through 37 show the NOx, HC. and CO emissions differences. The graphs were 
broken down by mode point for emissions tests performed prior to endurance on the E15 engine (1B812776). The 
values shown are the averages of the three repeated runs at “zero" hours. 

Figure 35 shows the NOx emissions trends for the 2 fuels. The main differences were at Modes 1 and 2 which were 
both high load, boosted operating points. The fact that the NOx increased significantiy with a lean shift due to the 
ethanol fuel blend was not surprising. Modes 3 and 4 did not show much difference because the engine was calibrated 
near an equivalence ratio of 1 on EO fuel. The NOx trend with respect to equivalence ratio was near the peak at these 
points so a lean shift did not result in a significant change in NOx. Mode 5 was idle so the NOx generation at that point 
was essentially zero. 
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Oxides of Nitrogen Emissions vs. Mode Point, Average of Zero 
Hour Emissions Tests, E15 Engine 1B812776 



0 1 2 3 4 5 . 6 

Mode Point 



Figure 35: 300HP Verado NOx Emissions Results by Mode Point, Representative Zero Hour Test Data 

The, increase in HC output on E1 5 fuel was not an expected outcome of the test. Figure 36 higrtiights the difference in 
HC emissions between the 2 fuels. The main difference occurred at Mode 3,. so further investigation was necessary into 
Mode 3 data specifically, However, it was alsb apparent that the HC. output oh E15 fuel was higher at Modes 1-4 
despite the leaner operation from the fuel chemistry. This may suggest &iat the vaporization of the E15 fuel was inferior 
to that of the EEE fuel leading to poor fuel preparation. This is supported by data from Modes .1 and 2 where NOx and 
CO trends show that the engine did run lean®', yet had higher HC output when operated with E15. i. 

The HC difference at Mode 3 was likely a result of the engine running substantially leaner than lean best torque (LET). 
In this operating region, the Verado engine is calibrated slightly lean of the stoichiometric mi^ure'on EG fuel. With the 
use of E15 fuel, the engine operates significantly lean of LET and, ffierefore, the , torque; pi^ucti'on diminishes 
significantly, As a result, to achieve the specified torque set point for Mode 3 the throttle input ha^ to be increased, 
yielding higher airflow and higher fuel flow. The fuel flow increased nearly 10% for essentially the same torque 
production with E15 fuel. In addition, it was noted that the intake air temperature was 12®C cooler at Mode 3 with E15 
fuel. The cooler charge temperature was likely a result of the increased fuel vaporization cooling effect from the ethanol. 
The cooler temperatures in the intake may have impaired fuel preparation. The higher fuel flow combined with the 
inferior fuel preparation was likely the cause of the high HC output at Mode 3. 
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Hydrocarbon Emissions vs. Mode Point, Average of Zero Hour 
Emissions Tests , E15 Engine 1B812776 



0 1 2 3 4 5 6 

Mode Point 


I— •— EO-EEE Fuel « E15 Fuel j 


Figure 36: 300HP Verado HC Emissions Results by Mode Point. Representative Zero Hour Test Data 

The CO emissions vs. emissions test mode point are shown in Figure 37. There was a significant reduction in CO 
emissions at Modes 1 and 2 when the engine was operated on E15 ftjei. as expected. Modes 1 and 2 are calibrated 
rich of a stoichiometric mixture on EO, so the enleanment fixim E15 caused a reduction in CO. Modes 3-5 are generally 
insensitive in regard to CO because the operating points are calibrated near the stoichiometric mixture, so leaning the 
engine out due to the fuel had little effect at reducing CO relative to the changes seen at Modes 1 and 2, 
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Carbon Monoxide Emissions vs. Mode Point, Average of Zero 
Hour Emissions Tests, E15 Engine 1B812776 


Mode Point 


Figure 37: 300HP Verado CO Emissions Results by Mode Point, Representative Zero Hour Test Data 


Engine Performance Comparison 


Due to the engine failures, a complete comparison of engine performance vs. run time was not possible, The 
normalized power and torque data the EO Verado is shown in Figure 38. The changes from zero hours to 1 50 
hours were less than 1% for peak torque (negligible) and a 2.3% reduction in peak power. The EO engine produced less 
power output than the E15 engine when operated on the same EO foe!. This difference of approximately 2% Is 
considered normal production engine-to-engine variability. 
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Figure 38: EQ Engine Power and Torque Ou^ut at Endurance Check lnterva!s-EEE-EO Fuel 

Power and torque data (normalized) for the E15 engine on both EEE-EO fuel and E15 fuel is shown in Figurs.39. There 
was an improvement in peak torque of 3.0% and in peak power of 1.5% when comparing the zero Hour and midpoint 
runs on EO-EEE, The E15 engine showed negligible differences when comparing the midpoint power runs on E0>EEE 
and E15. It is unclear why this engine seemed unresponsive to the differences in charge cooling afforded by the ethanol 
blend fuel. Note: There was not a power run completed on E15 fuel at the initial zero hour measurement, which is why 
the midpoint data is compared in these figures. 


Page 38 of 52 




Normalized Power and Torque Output 


1 ■ 

E15 Engine on Both Fuels, 300HP Verado 1B81 2776 

■ 1 

a 0,95 

3 

CT 

° 0.9 

■o 


- 0.95 ^ 

5 

o 

• 0.9 0- 

T3 

<]> 

re 0.85 • 

E 

. = ; . /. . . 

- 0.85 ^ 

E 

o 

^ 08- 


o 




0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1 

Normalized Speed 

1 

EO Fuel-Zero Hour Torque EO Fuel-Midpoint Torque — E15 Fuel Midpoint Torque 

' EO Fuel-Zero Hour Power EO Fuel-Midpoint Power- —— E15 Fuel Midpoint Power 


Figure 39; E1 5 Engine Power and Torque Output at Endurance Check {nterva!s-EEE-EO and E1 5 Fuel 

Figure 40 shows the difference in exhaust gas temperatures during power runs at the midpoint check on the 2 different 
fuels. There was up to a 30®C increase in EGT when operating on E15 fuel. 


Change in Exhaust Gas Temperature due to 
E1 5 Use, 300HP Verado 1 B81 2776 



Figure 40: El 5 Engine-Exhaust Gas Temperature Change at Wde Open Throttle. EEE-EO to E15 Fuel 
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End of Test Teardown and Inspection 

After ail running engine tests were completed, the engines wetB disassembled and inspected. There was visual 
evidence that some of the internal components from the Verado E15 engine had experienced higher operating 
temperatures. 

Upon disassembly, there were differences noted in the condition of the pistons from the 2 engines. Figure 41 shows 
pictures comparing the pistons from cyiinder2 from each engine. The piston from the E15 engine had a significantly 
higher amount of oil staining and cartton deposits than the piston from the ED engine. The staining and deposits were 
noted on nearly every surface of the E15 piston compared with the £0 piston. Additionally, the pistons were sent to the 
metallurgy lab for hardness measurements. The hardness measurements were taken at several locations on the crown 
of the piston as well as a location on the internal portion of the piston just above the wrist pin bore after being sectioned. 
The average crown hardness of the EO piston was 67.5 BHN (Brineli Hardness Number) while the £15 piston crown 
was 66.9 BHN. The internal piston hardness above the wrist pin bore was 74.1 BHN for the EO piston and 71.5 BHN for 
the £15 engine's piston. Although the hardness measurements showed no effect of operating temperature on material 
properties, differences in visual appearance suggest that the £15 pistons operated at higher temperatures during 
running than the EO pistons. 



Figure 41: Piston Carbon Deposit Comparison. Cylinder 2, EOon Left, E15 on Right 



Figure 42 shows the small end of the connecting rods from each engine. The carbon deposits indicate that the E15 rods 
likely ran at higher operating temperatures. The carbon deposits on the rods are consistent with the carbon deposits 
observed on the pistons. 
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Figure 42: Connecting Rod Carbon Deposit Comparison. Cylinder 2, EOon Left, E15 on Right 

The exhaust valves were also closely inspected on the substitute EO' engine in order to compare with the valves that 
cracked on the E15 engine. With 372 hours of endurance aging tirfie accumulated, no cracked'yalveS were discovered 
during inspection under a micrc«cope. The average hardness values of the exhaust valves from cylinder three of the EO 
engine were 37.3 and 37.7 HRC. These values were consistent wdth other engines, thet-were operated on EO as 
indicated in Table 4, 

During disassembly, the El 5 engine was noted as having base circle contact on several of the exhaust cam lobes as 
noted above. The exhaust cam lobes from the substitute EO engine did not show signs, of baseoircle contact. The lash 
measurements shown in Figures 32 and 33 support these observations. A picture Shdwihg th^.;difference in wear on the 
base circles of the exhaust cam lobes can be seen in Figure 43, The picture show^ the El'&'axhaustcam on the right 
and the EO cant on the left. The wear pattern on the E1 5 exhaust cam lobe is apparent.' 
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Figure 43: Exhaust Cam Lobe Base Circle Detail. Cylinders, EOon Left, E15 on Right 
2(K ER Two-Stroke: 

Endurance Test Results 

An engine failure prevented successful completion of the full endurance period for the 200 EFl E15 engine, The 200 EFl 
E1 5 engine feiied a rod bearing before the completion ofthe endurance test. The 200 EFi EO engine completed the 300 
hour endurance test and ail post-endurance dynamometer tests. 

The E15 endurance engine failed at 283 total engine hours and had accumulated 256 hours of WOT endurance at the 
time of failure, Upon inspection it was found that the big end connecting rod bearing had failed on cylinder 3. The rod 
cap was still bolt^ to the rod after the failure. This engine family uses a fractured rod cap design with a roller bearing 
(typical for a two-stroke vs, a plain bearing in a four-stroke). Images of the remaining bearing cage and the damaged 
rod along with undamaged pieces for reference are shown in Figure 44. No rollers were found during teardown and 
were likely ejected from the bearing and made their way through the power cylinder and out the exhaust. There was 
extensive damage to the top of the piston on cylinder 3 indicating that the rollers went through the power cylinder. Due 
to the extensive damage to the bearing and connecting rod (since it failed at rated speed, full power) and the fact that not 
ail of the pieces were recovered, root cause of the bearing failure was not conclusively determined. Little is known about 
the effects of ethanol blends on oit/fue! mixing and dispersion on total loss lubrication systems, such as the one on this 
engine family. More investigation is needed to understand if ethanol v«Duld negatively impact the lubrication systems on 
two-stroke engines. 
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Remaining Pieces 


Undamaged 

Bearing 


Figure 44: 200HP EFI Bearing Failure Pictures 
Emissions Testing Results 

As a result of the engine failure, a complete set of emissions data was not collected on the 200 EFI. However, 
conclusions can be drawn from the data that were collected. Figure 45 shows a summary of HC+NOx results from the 
emissions test on both engines. As Rgure 45 shows, there was more variability in the EO engine than on the El 5 
engine. E1 5 fuel did not have a detrimental effect on emissions degradation on this engine family, it is worth noting that 
of the roughiy 1 20 g/kw-hr of HC+NOx. the NOx contribution is approximately 2 g/kw-hr. Since the HC is roughly 98% of 
the total HC+NOx, graphs depicting the changes in the individual constituents were left out of this report. The relative 
enieanment from the E15 fuel did slightly increase the NOx emissions, but that was not significant in comparison with 
the HC contribution. 

The CO emission results from the 200 EFi engines are shown in Figure 46. The E15 fuel resulted in lower CO 
emissions, as expected due to the relative enieanment from the difference in fuel chemistry. Both engines and both 
fuels showed the same trend of increasing CO with more endurance time. 
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Average HC+NOx Emissions Output; 200 EFi 2 Stroke 
EEE and E15 Fuel 
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Figure 45: 200HP Two-Stroke HC+NOx Emission Results Summary 


Average CO Emissions Output: 200 EFI 2 Stroke 
EEE and E15Fuel 
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Figure 46; 200HP Two-Stroke CO Emission Results Summary 
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Engine Performance Comparison 

The power and torque data (con-ected per ISO 3046-1) from U'.e EO 200HP EFi engine are shown in Figure 47. There 
were slight differences in the curves, but the changes from zero hours to 300 hours were less than 1 % for both peak 
torque and peak power. 


Normalized Power and Torque Output 
EO Engine on EO-EEE Fuel, 200HP EFi 2 Stroke 1B810060 
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Figure 47: EO Engine Power and Torque Output at Endurance Check Intervals-EEE-EO Fuel . . 

Data for the. El 5 engine on both EEE-EO fuel and E15 fuel are shown in Figure 48, A comparison of the output at the 
zero hour and 150 hour checks are included. Similar to the EO engine, there was less than a 1% change from the zero 
hourcheck to the 150 hour check for both the peak torque and peak horsepower for either fuel, There was an increase 
of approximately 2% in both peak torque and peak power when changing from EO to El 5 fuel. The engine may have 
been operating in a range closer to the Lean Best Torque on the E15fuel due to. the enieanment from the fuel change 
and/or the volumetric efficiency may have been better due to the additional charge cooling ofthe ethanol fraction. Figure 
49 shows the difference in exhaust gas temperatures during the same power runs on the 2 different fuels. Since this 
was a 6 cylinder engine and, individual cylinder measurements were possible, the average and maximum changes in 
EGT were plotted for clarity. On average use of the E15 fuel resulted in a 15-20®C increase in EGT in the range of 
frequent steady-state operation {>4500 RPM). The maximum increase in EGT for any individual cylinder when using 
El 5 was 23®C, 
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Normalized Power and Torque Output 
E15 Engine Summary, 200HP EFI 2 Stroke 1BS100S1 
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Figure 48: E1 5 Engine Power and Torque Output at Endurance Check Inten/ais-EEE-EOand El 5 Fuel 



Figure 49: E1 5 Engine-Exhaust Gas Temperature Change at V\fide Open Throttle. EEE-EOto E15 Fuel 
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End of Test Teardown and inspection 

As was the case for the other engine femilies, the main areas of focus during teardown were iooking for signs of wear 
and aiso material compatibility issues. Visual inspertion of the components of the 2 engines did not suggest significant 
differences between them (aside from the rod bearing failure). !n particular, the bore finish, carbon deposits, bearings 
from the small and big end of the rod, and main bearings were inspected for signs of mechanicai or thermal distress and 
accelerated wear. No significant differences were noted aside from slight differences in the appearance of the wrist pins, 
as shown in Figure 50. 



Figure 50: Cylinder 2 Wrist Pin Comparison. EO on Left, E15on Right 

To'.provide a more.jn-depth analysis, selected components were further inspected. - Using the same techniques as 
applied to the SiQHp. fouf-sttoke^ the pistons and wrist pins, from cylinder, 2. on. the 200HP EFt two-stroke 

engines Were checked for material hardriess: The results' dan be seen in Table 5;' There Were no significant differences 
in the . h^rdn^sS, between the wrist pins, but there was a slight difference in hardness of the. pistons (8.3%). The lower 
hatenesS: bf'.ted'hlstdri^ the E15. engine suggested it may have been running a't higher terhperatures. The nature of 
two-stroke engines Causes them. to be very sensitive to piston fit/piston temperature- An increase in piston temperature 
caused by,;: cause increased propensity for power cylinder failures ter. customers. The slight 

difference in Hardness vyas near the limft of repeatability for the test method so the results Should be considered an 
indicator onlyA More testing would be necessary to gain confidence with a statistically significant sample size. 

Table 5: Hardness Measurements on Various 200HP EFl Two-Stroke Engine Components 


Z.5L ZOOHP EFl 

Hardness 

Scale 

EO 

1B860010 

E15 , 

1B81006f 

Percent 

Difference 

Piston Wrist Pin, Cv! 2 

Rc 

54.7 

54.1 

■Dim 


miiiiB 



■ddh 

Piston Crown. Cyi 2 

BHN 





in addition, the high pressure fuel pumps from both engines were sent to the pump manufacturer for flow testing. There 
were no significant differences in pump output between the 2 pumps, and they were within expected flow ranges for end 
of life components. 
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Additional Testing 

4.3L V6 Catalyzed Sterndrive Emissions Comparison 

Since the E15 fuel and a catalyzed engine were both readily available in the test lab, additional testing was performed 
beyond the test program requirements. Emissbns tests were performed on EO-EEE fuel and E15 test fuel to determine 
any immediate impacts of increased ethanol for this engine fomily. No durability testing was performed. The 4.3L V6 
sterndrive engine (General Motors V6 that was adapted and modified for marine use) was equipped with closed-loop 
electronic fuel injection and exhaust catalysts. The standard calibration for this engine in Mode 1 operation (rated speed 
and power) was such that the engine ran rich of stoichlometic to ixinbt)! exhaust gas temperatures. This is a common 
engine control approach to protect components during high power operation. For the type of exhaust gas oxygen 
sensor used on this engine, rich operation allows for no feedback control of the fuel air mixture. As such, the engine ran 
open-loop at Mode 1 . All other modes ran closed-loop. The 5 mode HC+NOx and CO emissions totals were lower on 
El 5 fuel due to the feet that the engine ran approxtfnately 4.5% leaner on the El 5 fuel at Mode 1. The HC^NOx at 
Mode 1 changed from 1,18 g.^w-hr on EEE to 1.10 g/kw-hr on El 5. This small reduction was driven by the reduction of 
HC emissions. The NOx emissions increased on E15, but not as much as the HC decreased, yielding an overall lower 
total. The CO at Mode 1 was reduced from 45.6 g/kw-hr on EEE to 29.8 g/kw-hr on E15. The reduction of CO was 
attributed to the leaner operation at Mode 1. The HC+NOx and CO values for the remainder of the mode points were 
essentially the same since the dosed loop fuel control allowed the engine to run at the same equivalence ratio. See 
Figure 51 for details of the emissions outputs. 

The leaner operation at wide open throttle (Mode 1) caused an increase in exhaust gas temperatures when operating on 
E15 fuel. The exhaust gas temperature increase across all 6 cylinders was approximately 20”C. The elevated EGT 
during WOT operation could cause valvetrain durability issues. The catalyst temperatures were approximately 32"'C 
higher at Mode 1 with E15 fuel. This increase in catalyst temperature at WOT would likely cause more rapid 
deterioration of the catalyst system leading to higher exhaust emissions over the lifetime of the engine. The full impact 
of E15 on catalyst life would depend on the duty cycle of this ^gine in actual application. Typical duty cycles of marine 
engines include considerable amounts of time at WOT operation (open loop) so the catalyst temperature increase is of 
concern. 
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4.3L V6 Catalyst Sterndrive Emissions Comparison 
EEE VS.E15 Fuels 



Mode Point [-] 

Figure 51 : Emissions Comparison 4,3L V6 Catalyst Sterndrive. EEE vs. E15 

The other aspect that was affected by running E15 on the closed-foop controlled engine was the fuel consumption. 
Since the closed-loop control system drove to an equivalence ratio, the fuel flow rate increased to account for the 
differences in fuel chemistry. Table 6 shows the fuel flow measurements by mode point along with the percent 
diference in fuel flow between the 2 fuels (positive values mean E15 fuel flow is higher). In closed-loop operation, the 
fuel flow increased 5.3% on average on El 5 fuel. This increase in fuel flow causes concerns notjust infue! mileage, but 
also in useful range of the craft. 

Table 6: Fuel Flow Comparison on 4,3L V6 Catalyst Sterndrive, EEE vs. El 5 



Mode 2-4 Average 5.3% 
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Final Summary 


Summary of R^ute: 

EPA's recent announcement of a partial waiver approving E15 fuel for use in 2001 and newer care and light trucks' will 
create an opportunity for consumere to misfud thdr marine ^gines. This program indicates that misfueiing currently 
available marine outboard engines may cause a i^riety of issues fa* oiifooard engine owners. These issues included 
driveabitity. materials compatibility, inoea^.^issions, -and long-t®m durability. There were also 2 examples of how 
the ethanol fuel caused an increase in foe! cqnsuhiptiori. 

9.9HP Carbureted Four-Stroke: 

The E15 engine showed high variability in HC emissions at idle during the emissions tests at the end of the 300 hour 
endurance period. Both the EO control engine and E15 test engine ran leaner at idle and low speed at the end of the 
endurance test. When operated on E15 fuel after 300 hours of endurance, the lean operation at idle coupled with the 
additional enieanment from the El 5 fuel caused the engine to exhibit misfire and poor run quality (intermittent misfire or 
partial combustion events). A misfiring engine would cause customer dissatisfaction due to the inability to idle the 
engine properly, excessive shaking, and hesitation or possibly stalling upon acceleration. As it relates to this study, the 
misfire caused an increase in HC emissions at idle- This increase in HC variability at idle caused the average total 
HC+NOx to increase from the start to end of endurance, whereas foe HC+NOx on EO fuel on both engines showed a 
decreasing trend. As expected, the CO emissions were reduced when using El 5 fuel due to the leaner operation. 

The power and torque output of foe E15 engine was higher with E15 fuel than with EO foei. The power and torque 
output of the EO control engine increased slightly with more endurance time. The power and torque output of the E15 
test engine showed a fiat or declining trend with more endurance time. 

The end of test inspection showed ewdence of elevated temperatures on base engine components due to the lean 
running on E15 fuel. There were significantly more carbon deposits on several components of the E15 engine, 
indicating that these parts likely had higher metal temperatures during operation. Hardness measurements indicated 
that the pistons had higher operating temperatures on the E15 engine. The exhaust gas temperature increased IT^C at 
wide open throttle as a result of the leaner operation on EISfuel. 

The foei pump gasket on the E15 engine also showed signs. of detehoratioh compar^. ^h the,E0 engine after 
^appTK!Xifnrteiy,2Tnonths.ofe>fposuretoEl5foel.'' 

300HP Four-Stroke Supercharged Verado: 

*^0 El^yerado feiled.^.exhaMst-vafves pnQt j^^ mPletion ofthe eodurance -test: -.■■One 'valve’ compt^efersfeil6drand;i2- 
.0!(^^i^-.tie;d.d^top.edjsignrfTCant:'Oradk8; Metaiiurgicai analysis showed that the valves developed high cycle fatigue 
cracks due to excessive metal temperatures. The majority of exhaust \retves on the El 5 engine lost a significant amount 
of lash which may have contributed to the observed valve failures. The exhaust gas temperature increased 25-30“C at 
wide open throttle due to the lean operation with E15 fuel. 

In. addition to the elevated temperatures on the exhaust valves, the pistons showed evidence of higher operating 
temperatures. The carbon deposit differences indicated that the E15 engine’s pistons were hotter during operation. 

The E15 Verado generated HC+NOx values in excess of the Family Emissions Limit when operated on EISfuei, but did 
not exceed the limit when iterated on EEE-EO. The primary contributor to the increase in exhaust emissions was the 
NOx due to enieanment caused by the oxygenated fuel. The CO emissions were reduced when using El 5 fuel due to 
the leaner operation, as expected. 

At emissions mode point 3, the lean ccxnbustion due to the E15 foei caused the engine to lose torque output due to 
operation significantly leaner than LBT As a result of the torque loss, the throttle input had to be increased 10% to 
maintain foe same torque output as on EO-EEE fuel. The change in throttle input caused an increase in fuel flow of 
10%. Mode 3 is representative of a typical cruising speed and load. The E15 fuel would cause the fuel consumption to 
be 10% higher at that operating point for a customer. 
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200HP EFi 2.5L Two-Stroke: 

The 200HP EFI two-stroke engine showed no signs of exhaust emissions deterioration, though the emissions output 
after the full endurance testing was not measured due to a feiiure of the E15 engine. The primary driver of the HC+NOx 
emissions on this engine family was HC (approxima^ 98% of the HC+NOx total). As expected, since the E15 fuel 
caused the engine to run lean, the HC emissions were lower, as were the CO emissions. There was more variability of 
HC+NOx observed on the EO engine than the change in emissions on the E15 engine. The deterioration of the CO 
emissions had similar trends between the 2 engines. . 

The endurance test of the E15 engine was stopped short of the 300 hour target due to a connecting rod bearing failure 
on cylinder 3, The root cause of the bearing feiiure could not be identified. More testing is necessary to understand the 
effects of ethanol on two-stroke engine lubricafion mechanisms where the oil and fuel move together through the 
crankcase. The EO engine completed the entire 300 hours of durability testing. 

Other than the bearing failure, the end of test teardown and inspection did not show any visible significant difference 
between the 2 engines. Hardness checks performed on the pistons of both engines indicate that the E15 engine may 
have had higher piston temperatures, a concern on two-stroke engines where higher temperatures could lead to more 
power cylinder failures. The exhaust gas temperature increased 15-20°Con average due to the lean operation with E15 
fuel. 

4,3LV6 EFi Four-Stroke Catalyzed Stemdrfve 

Since E15 fuel was readily available in the test fecflity and an engine equipped with exhaust catalysts was on the 
dynamometer, emissions tests were conducted on a 4.3LV6stemdrive engine. No durability testing was performed. At 
rated speed and wide open throttle the exhaust gas temperatures increased by 20°C on average and the catalyst 
temperatures increased by 30°C. This increase in catalyst temperature would likely cause more rapid aging and 
deterioration of the catalyst system at WOT. The overall effect of the increase in deterioration rate would be duty cycle 
deoendent. The HC and CO values decreased at the Mode 1 (rated speed, rated power) emissions test _ppint,^w^^^^^ 
an open loop operating point, due to leaner operation with EJ5 fi^i,_as expected. Tuet increased by 
x4:5%:a\t^eoperating^poin\§thalwere running irtdosed-loop^elcbntrqf. 

Recommendations: 

This test program was limited in scope in terms of operating oonditions. More investigation is necessary' to understand 
the effects over a broader range of conditions. Ethanol’s effects on part load operation, cold start, hot restarVvapor lock, 
and overall driveability need to be evaluated. The wide range of technology available for marine engines due to the wide 
range of engine size will complicate this issue significantly. Mercury Marine produces engines from 2,5HP-1350HP with 
a wide array of technologies rangif>g from two-stroke or four-stroke; carbureted,’ EFi, or direct, fuel in|^cted; naturally 
aspirated, supercharged,, or.turbocharged; and more. 
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June 4,2013 

Chairman Lankford, and Members of the Subcommittee, 

On behalf of over half a million members of BoatU.S. (Boat Owners Association of the United 
States], 1 am submitting written comment to express my serious concerns with the impact that 
the Renewable Fuel Standard (RFS] has had, and will have, on boaters through the mandated 
use of higher blends of ethanol in our nation’s gasoline supply. 

Although the original expressed intent of the RFS was to utilize a suite of different renewable 
fuels, only corn-based ethanol has had the infrastructure to produce the volume required to 
meet the mandated consumption. Over 87% of the 2012 mandated 15.2 billion gallons was 
met with the use of ethanol. Although ethanol blended gasoline at the 10% level has proven to 
be a good oxygenate and acceptable fuel for automobiles, it has been a painful transition for 
marine engines. 

While most BoatU.S. members believe strongly in energy independence and the importance of 
renewable fuels in our nation's fuel sourcing we have many members who have had 
significant engine malfunction. However, it is the chemistry of ethanol in particular that has 
plagued marine engines. Because ethanol is prone to binding to water molecules, it separates 
from the gasoline and sinks to the bottom of marine fuel tanks where the intake lines are 
generally located. With engines that don’t get used everyday, and a fuel that attracts water, 
phase separation has been a reoccurring theme, resulting in an array of problems and engines 
that aren’t reliable. 

BoatU.S. has the nation’s largest marine towing fleet for recreational boats that operates 600 
towboats in 300 ports on a 24/7 schedule. Recently we asked our towers to share some of 
their experiences with ethanol gas at the 10% level. Here are a couple of their responses: 

"I would venture to say that maybe 20% of my tows are a result of ethanol fuel problems. 
Of the 20% of the ethanol tows probably 25% are urgent because the vessel is drifting out 
to sea or in peril with drifting hard aground.” 

Dave Hoblin, TowBoatU.S. Old Saybrook, Clinton and Old Lyme, CT 

“1 had a customer that called thru BoatU.S. Dispatch with reported engine failure. When 1 
got to the disabled vessel, we cranked the engine but it won't start. It appeared to 
be starving for fuel. I then pulled the fuel/water separator and poured the contents into a 
glass jar I always carry. It was clearly a case of Phase Separation with the ethanol/water 
on the bottom and the remaining fuel on top. I then towed the customer back to his Home 
Port and advised him to have his fuel tank pumped out I’ve seen this many times over the 
past couple of years. In this case the customer broke down in the middle of the shipping 
channel.” 

Capt. Rich Busillo, TowBoatU.S. Delaware River Tow LLC, Philadelphia, PA 
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The boater's concerns are exponentially magnified with the possibility of 15% ethanol fuel 
(E15) blends, currently being implemented as a solution to the impending "blend wall." 

• Current marine engines are not built to run on more than 10% ethanol. There is not a 
single marine engine warranty that covers the use of gasoline containing more 
than 10% ethanol. The failure of an automobile engine, although possibly dangerous, 
cannot compare to that of being stuck, alone at sea, or running through an inlet or 
channel and suddenly losing all power. This fuel issue could quickly become a matter 
of human safety. 

• In a 2010 study conducted by the National Renewable Fuel Laboratory and the 
U.S. Department of Energy, four new marine engines were tested on E15 and E- 
free gasoline. These engines ranged from a $24,000 300HP to a $2600 9.9HP and 
included both inboard and outboard engines. All four engines operated incorrectly 
in some way on E15. Three of the engines suffered degraded emission results so that 
over the life of the engine, they would not meet California or Federal emission 
standards. Two of the engines had severe mechanical damage and one could not 
complete the test due to multiple valve failure. 

• While some marinas are able to get ethanol-free fuel, many recreational boaters fill up 
their boats at roadside gas stations where the fuel is cheaper. In a poll of our members, 
over 58 percent fill up at a roadside gas station. Although EPA has prohibited the use of 
higher blends in boats, at the gas station different blends will dispense from the same 
hose, creating a distinct possibility at eveiy fueling of putting the wrong fuel into a boat 
or a truck. As higher blends of ethanol fiiel come into the local gas station, we 
expect boat owners will start unknowingly misfueling their trailer boats, and 
potentially their legacy tow vehicles as well. 


We strongly believe that the EPA has a responsibility to ensure that the fuels in the 
marketplace - those now mandated through the RFS - are safe for the consumer and will not 
damage vital consumer goods. In fact, this concept is reiterated in the first part of the EPA 
Mission statement; 

“EPA's purpose is to ensure that: 

all Americans are protected from significant risks to human health and the environment 
where they live, learn and work.... 

In a letter written to EPA Administrator Lisa Jackson in August 2012, twenty-five U.S. Senators 
reminded the EPA that the Energy Independence and Security Act [EISA) which included the 
RFS, purposely contained "safety valves" that enabled the agency to adjust the RFS. These 
"safety valves" or waivers have already been used by the EPA in 2011 and 2012 to reduce RFS 
mandate levels on cellulosic biofuels - by 97%! Clearly EPA has a tool to use to adjust the RFS 
when real world factors indicate a need for it. 

In the long term we ask the EPA to reevaluate the practicality of the RFS mandates 
while gasoline usage drops nationwide, and there is less fuel to blend with ethanol. 
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Today we ask that the EPA use their "safety valve" or waiver authority to fulfill their 
responsibility to the United States citizen and consumer, hy reducing the RES mandate 
of 13.8 hillion gallons of ethanol for 2013. Reducing the mandate will prevent the 
artificial stimulation and promotion of 15% ethanol fuel - a fuel that is poison to all 
existing boat engines. 

Thank you for allowing BoatU.S. the opportunity to weigh in on such an important issue. 1 
have attached both the NREL Study and the U.S. Coast Guard Report to Congress which 
support the statistics illustrated in these comments. Please do not hesitate to contact me at 
mpodlich@hoatiis.cnm or 703-461-2878 ext 3201 if I can provide further comment or 
background material. 


National Renewable Energy Laboratory Study - High Ethanol Fuel Endurance: 

A Study of the Effects of Running Gasoline with 1 5% Ethanol Concentration in Current Production 
Outboard Four-Stroke Engines and Conventional Two-Stroke Outboard Marine Engines - June 16, 
2010 -June 30, 2011 
David Hilbert 


U.S. Coast Guard Report to Congress; Survey of Published Data and Reports on Blended Fuels 
in Marine Applications, January 12, 2012. 

http://www.nmma.org/assets/cabinets/Cabinet213/USCGSurvevReportonBlendedFuels.pdf 
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May 15. 2013 


The Honorable David Vitter 
Ranking Member 

U.S. Senate Committee on Environment and Public Works 
Minority Office 

456 Dirksen Senate Office Building 
Washington. DC 2051 0-6175 

Dear Ranking Member Vitter; 

The American Petroleum institute (API) would like to correct the inaccurate and misleading statements 
about the research being conducted by the Coordinating Research Council (CRC) that were made by 
Ms. Gina McCarthy in her response to a question you submitted as part of her Senate Environment and 
Public Works Committee confirmation hearing for EPA Administrator. Your question, which follows, 
was about EPA’s 2010 and 2011 approvals of E15 in 2001 and newer vehicles: 

Question: Was EPA aware of ongoing CRC testing on engine durability, fuel pumps and 
other engine components? Why not wait until that test was complete before making a 
decision? Because in the aftermath it looks tike the decision was, at best, premature. The 
CRC data shows millions of approved vehicles are in danger of engine damage. 

Response: EPA has reviewed the limited portions of the CRC test program made available to 
the public. Unfortunately, complete information on the testing program has not been made 
available to the government, and the CRC expressly denied EPA or the Department of Energy 
(DOE) a role in the test program. As DOE has highlighted repeatedly (see for example here: 
http://enerav.aov/articlesfaettino-it-riaht-accurate-lestinq-and-assessments-critical-deplOYinq- 
next-generation-auto) . the CRC El 5 test programs have a number of significant scientific 
shortcomings, including failure to test components or vehicles on EO and E10 to provide 
information on typical failure rates for baseline fuels. 

Let me address the most egregious of her statements first, that “the CRC expressly denied EPA or the 
Department of Energy (DOE) a role in the test program". As explained below, the record shows that 
before and during the CRC mid-level ethanol blends research program EPA and DOE played significant 
roles, either directly or through the U.S. national laboratories (e.g., National Renewable Energy 
Laboratory (NREL)): 

• First, at a June 2008 meeting with auto and oil industry stakeholders, Karl Simon of the EPA 
Office of Transportation and Air Quality (OTAQ), presented EPA's recommendations on the 
testing that needed to be done on ethanol blends like E15 in order for EPA to approve a waiver. 


An equal opportunity employer 
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Attachment 1 contains the summary slide from that presentation with EPA's requirements. 
Because of the significant expansion of the renewable fuels mandates under the Energy 
Independence and Security Act (EISA) in 2007, auto and oil industry stakeholders wanted to 
know ERA’S requirements before undertaking a mid-level ethanol blends research program. As 
shown In Attachment 1 . EPA's requirements went beyond emissions and catalyst testing and 
included durability, materials compatibility, and operability issues. Shortly after the June 2008 
meeting, the Mid-Level Ethanol Blends Research Coordination Group (Coordination Group) was 
formed to facilitate sharing of research plans and results among government (EPA, DOE, 
national labs, CARB, states, etc.) and industry stakeholders (CRC, auto associations, oil 
associations, ethanol associations, non-road equipment associations, etc.). The mission of the 
Coordination Group was to ensure data generation sufficient to allow EPA to determine if a 
substantially similar petition waiver can be granted on the use of ethanol blends above 10 
percent by volume. The Coordination Group held seven additional meetings from 2008 to 201 0 
with the active participation of DOE and EPA staff and US government national lab staff (NREL 
actually hosted the January 28, 2009 meeting). Attachment 2 lists EPA, DOE, and U.S. 
government national lab attendees at Coordination Group meetings. 

• Second, as CRC undertook its research, EPA and DOE were kept apprised of research plans 
and results as they became available. In fact. National Renewable Energy Laboratory staff 
were active participants on CRC groups doing mid-level ethanol blends research and helped to 
write final reports. Attachment 3 shows examples of pages from CRC reports which contain a 
listing of participants with the NREL staff highlighted in yellow. Attachment 4 contains emails 
from CRC to DOE and EPA staff informing them of the availability of CRC research reports as 
they became available. 

Finally. I want to correct assertions made by Ms. McCarthy about the nature of the CRC test results 
where she used DOE'S comments as her basis. API’s strong rebuttals to DOE’S comments can be 
found in Attachment S . But let me address a few key items: 

• DOE and EPA comments about EO and E10 baseline testing in the CRC test programs are 
highly misleading. EO was tested whenever a response was seen from higher level ethanol 
blends and E10 was tested when deemed appropriate by the automotive engineers who sit on 
CRC committees and designed the test programs. CRC is a research organization that has 
been conducting research on fuels, engines and vehicles for more than 70 years. The CRC 
tests are developed and managed by the same company automotive engineers who design and 
build cars. We have great confidence in the ability of the automotive and fuels experts who sit 
on CRC committees to conduct well-conceived and thorough technical investigations of 
consumer acceptance and vehicle safety-related issues associated with the use of mid-level 
ethanol blends in vehicles operated by our mutual customers. 

• In fact, CRC baseline testing is consistent with EPA’s. EPA granted its second waiver with no 
E 1 0 testing whatsoever, and in their first waiver decision stated that EO was the reference fuel. 

• As noted above, in a June 2008 presentation to stakeholders, EPA outlined for industry the 
testing rt anticipated would be needed for a waiver to be approved. EPA's requirements at the 
time were consistent with CRC’s comprehensive test plans, which include engine durability and 
materials compatibility testing. EPA did not follow through on its own recommended broader 
suite of testing, but instead relied almost entirely on DOE’s catalyst durability test project. EPA 
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improperly used the DOE catalyst program to evaluate engine durability, materials compatibility 
and consumer acceptance and vehicle safety issues, which were outside the scope of the DOE 
catalyst study. And DOE/EPA's decision to use the catalyst study for these parameters was not 
even a well-thought-out or statistically designed process. It was a last-minute DOE decision 
made by then DOE Secretary Chu to tear down and inspect engines when the catalyst testing 
was almost completed and after he realized DOE/EPA would not have any key materials 
compatibility and component durability testing in time for a 2010 approval. And the only engines 
that were tom down were tested on E15 and EO, clearly demonstrating that the DOE and EPA 
are uninterested in El 0 test results. 

In fact, DOE staff and CRC committee members were having discussions about DOE funding 
parts of the CRC research program until Secretary Chu came up with the piggy-back idea, not 
because it was the best scientific approach, but because it would get DOE/EPA to the finish line 
before October 2010. DOE's piggy-back testing was the complete opposite of the CRC 
approach where automotive engineers designed the studies with detailed and scient'rfically 
sound methodologies and plans from start to finish. The CRC testing procedures were based 
on existing protocols that are widely used in the automotive industry to evaluate engine 
durability and fuel systems durability to predict product life. Many of the vehicles operated on 
El 5 using these procedures with no problems, but others did not. This in itself shows that CRC 
used the proper test tools. 

The key objective for the oil and the auto industries in undertaking the comprehensive CRC mid-level 
ethanol blends research program was to ensure that the safety and performance of our mutual 
customers’ vehicles are not compromised or othenwise adversely affected by E15, CRC met those 
goals - EPA and DOE did not. 

Thank you tor this opportunity to set the record straight. 

Sincerely, 




S 


Robert L Greco, III 

Group Director: Downstream and Industry Operations 


cc: U.S. Senate Committee on Environment and Public Works Members 
Attachments 

API is a national trade association that represents ail segments of America's technology-driven oil and 
natural gas industry. Its more than 500 members - including large integrated companies, exploration and 
production, refining, marketing, pipeline, and marine businesses, and sen/lce and supply firms - provide 
most of the nation's energy. The Mushy also supports 9.2 million U.S. jobs and 7.7 percent of the U.S. 
economy, delivers $86 million a day in revenue to our government, and, since 2000, has invested over $2 
trillion in U.S. capital projects to advance all forms of energy, including alternatives. 
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Attachment 3 

CRC Project CM-1 36-09-1 B 


INTERMEDIATE-LEVEL ETHANOL 
BLENDS ENGINE DURABILITY STUDY 


April 2012 



COORDINATING RESEARCH COUNCIL, INC. 

3650 MANSELL ROAD SUITE 140 ALPHARETTA, GA 30022 
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LEGAL NOTICE 


This report was prepared by FEV, Inc. as an acconnt of work sponsored by the 
Coordinating Research Council (CRC). Neither the CRC, members of the CRC, 
FEY Inc., nor any person acting on their behalf: (1) makes any warranty, express 
or implied, with respect to the use of any information, apparatus, method, or 
process disclosed in this report, or (2) assumes any liabilities with respect to use of, 
inability to use, or damages resulting from the use or inability to use, any 
information, apparatus, method, or process disclosed in this report. 


CRC Project CM-136-09»1B Panel Members 

M. Leieter, Marathon Petroleum 

S. Undholm, Shell 

T. McMahon, Chrysler 
M. Miller, Sunoco 

K. Mitchell, Shell 
J. Mount, ConocoPhillips 
D. Patterson, Mitsubishi 
C. Richardson, Ford 
A. Schuettenberg, ConocoPhillips 
J. Simnick, BP 

W. StudziTfski, General Motors 
J. Szewczyk, Chrysler 
M. Valentine, Toyota 
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Disclaimers 


The Coordinating Research Council, Inc. (CRC) is a non-profit corporation supported by the petroleum 
and automotive equipment industries. CRC operates through the committees made up of technical 
experts from industry and government who voluntarily participate. The four main areas of research 
within CRC are: air pollution (atmospheric and engineering studies); aviation fuels, lubricants, and 
equipment performance, heavy-duty vehicle fuels, lubricants, and equipment performance (e.g., diesel 
trucks); and light-duty vehicle fuels, lubricants, and equipment performance (e.g., passenger cars). 
CRC’s function is to provide the mechanism for joint research conducted by the two industries that will 
help in determining the optimum combination of petroleum products and automotive equipment. CRC’s 
work is limited to research that is mutually beneficial to the two industries involved, and all information 
is available to the public. 


CRC makes no warranty expressed or implied on the application of information contained in this report. 
In formulating and approving reports, the appropriate committee of the Coordinating Research Council, 
Inc. has not investigated or considered patents which may apply to the subject matter. Prospective users 
of the report are responsible for protecting themselves against liability for infringement of patents. 


This report was prepared as an account of work sponsored by an agency of the United States government. 
Neither the United States government nor any agency thereof, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United States government or any 
agency thereof The views and opinions of authors expressed herein do not necessarily state or reflect 
those of the United States government or any agency thereof 
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Attachment 4 


From: 

Sent: 

To: 


Cc: 

Subject: 

Attachments: 


Brent Baiiey 

Thursday, August 30, 2012 4:04 PM 
'patrjck.davis@ee.doe.gov': 'Stork, Kevin'; Steve Przesmitzki 
(Steven,Przesmitzki@ee.doe.gov); West, Brian 
Chris Tennant; Jan Tucker; West, Brian 

FW: CRC Performance Committee - Gasoline Deposit meeting - Report on CRC Engine 
Durability study (CM-1 36-09-1 B) 

CRC Schedule - October 3 2012.doc; Return Form - Octob®’ 3 2012.doc 


Dear Pat, Kevin, and Steve, 

See the message below and attachments from Jan Tucker. You are invited to attend this special meeting in Chicago 
where the recent CRC Engine Durability Study will be discussed. Kristy Moore of RFA and Shon Van Huizen of Growth 
will be in attendance. Please iet Jan know if you plan to attend. You may also designate someone from one of the labs 
or other DOE staff to attend on your behalf. I would be pleased to arrange a separate meeting with you in Chicago If 
there Is interest in other discussions. 

Regards, 

Brent 

To the Members of the 
CRC Performance Committee 

During the PC Gasoline Deposit meeting in Chicago on October 3 at 1:45 pm, there will be a report on the CRC 
Engine Durability study {CM-136-09-1B). This portion of the meeting will address any questions or comments 
on the project. Members of DOE and other outside agencies will be invited to attend this session of the 
committee meeting. 

Attached is the full schedule with return form. If you plan to attend and have not returned the form, please 
do so as soon as possible so i can make proper meeting arrangements with the hotel. 

Regards, 

Jan Tucker 

CRC Correspondence (not for public disttibutian) 

COOr^iNATING RESEARCH COUNCIL, INC. 

aeso MANSELL ROAD. SUtTE 1«3 
ALPHARETTA, GA 30022 
Ta.; 67a/795<i506®rt.100 FAX: 6T8fr»OS09 
WWW,(^CAO.QRG 
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Brent^Balje^ 


From: 

Brent Bailey 

Sent: 

Thursday, May 10, 2012 9:19 AM 

To: 

Koupal, John 

Cc: 

Paul Machlete; Chris Tennant 

Subject: 

CRC Report No. CM-1 36-09-1 b 

John, 



Just left voice message for you on this topic. Per previous agreement, we want to give you and Paul a heads up on any 
significant developments at CRC on mid-level blends. We will be posting a new final report on Engine Durabilrty of 
E15/E20 blends in LDVs on May 16. CRC does not do press events, but there will be an Industry press event in 
connection with the release of this report on that day. Please call me if you have any questions or would like to discuss. 
Best regards, 

Brent 

Brent K. BaHey, Executive Director 

CRC Correspondence (not for public dlshibi/tion} 

COORDINATING RESEARCH COUNCIL, INC. 

36S0 MANSELL ROAD, SUFTE 140 
ALPHARETT^6A 30022 
TEL: 678/79S4>506x107 FAX 678/795-<K09 
www.cfcao.oni 
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^rent^allej^ 


From: 

Sent: 

To: 


Cc: 

Subject: 


Jane Beck 

Wednesday, January 30. 2013 10:45 AM 

Rose, Ken; Wliiiams, Jim ; Cannelfa, Bill; DiCicco, Dominic ; Doich, Johanna; Eng, King ; 
Foster, Mike; Gunter, Garry; Jetter, Jeff; Johnson, Stuart; Jorgensen, Scott; Lax. David ; 
Natarajan, Mani; Patterson, Da\nd ; Sigelko, Jenny; Teets, Michaei; Valentine, Mane; 
Webster, Leah; Woebkenberg, Bill; Wrigley, Krystal; Clark, Wendy; Farrbridge, Craig; Graves, 
Ronald L. ; Kuteh, Joe; Mabutd, Andy; McCormick, Robert; Mueller, Chuck; Sluder, Scott ; 
Smith, Dennis A.; Stork, Kevin ; Thornton, Matthew; Wagner, Robert; Zigler, Brad; Reed, 
Bowu 

Brent Bailey; Chris Tennant 
CRC Project AVFL-1 5a Final Report 


Dear Members of the AVFL Committee, the AVFL Working Group, and Mailing List: 


The final report for CRC Project AVFL-15a, "Durability of Fuel Pumps and Fuel Level Senders in Neat and Aggressive 
EIS," by the AVFL-15a Project Pane! members, January 2013, has been posted on the CRC website at www.crcao.orq . 


Regards, 


Jane 


Jane Beck 

CRC Correspondence fnotforpubCc disfrffauftanj 

COORDiNATiNG RESEARCH COUNCIL, INC. 

3650 MANSSJ. ROAD, SUrTE 140 

ALPHARETTA, GA 30022 

TEL: 676/795-0506 xIOl FAX: 6787795^9 

IbeckrBcreao.Qfg 

WWW.CRCAOORG 
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Attachment 5 


Study: E15 Could Put Some Engines at Risk 



httD: //enerev t omafrow.org/bloB/studv-el5-couicl-put-50tne-enBir(es- at- fisk/8/tvpe/3W 


by Bob Greco 
May. 18,2012 


More on the potential risk to America’s car and truck fleet posed by El 5 - gasoline containing 
1 5 percent ethanol that has EPA approval: Just-released research indicates that more than 5 
million existing cars and light trucks, which EPA says are OK for El 5 use, could develop engine 
problems as a result. 

Why this discrepancy? The Coordinating Research Council (CRC), a non-profit entity supported 
by the automotive and oil and petroleum industries, tested the durability of engines using tests 
that have been conducted for more than a decade to determine how well engines would hold up 
with a new fuel. 


On the other hand, the Department of Energy (DOE) and EPA tested the catalyst system and then 
used the results of those te.sts to say the engine would be fine. It’s a bit like taking a reading test 
to determine whether your heart is healthy. 

A key finding in the CRC study: 

• Of eight different tested engine types, one had a design that was (in retrospect) 
inappropriate for the test cycle, two failed on E20 (20 percent ethanol) and El 5, and five 
passed on E20 and by assumption E15 and EO (gasoline with zero ethanol content). The 
two engine types that failed E 1 5 testing successfully completed reference testing on EO. 

• The majority of the failures can be linked to issues with valve seats, either related to 
material or wear/deformation. 

There are at le^t 5 million known engines on the road today with the same or similar 
characteristic.s to the two engines that tailed on E20 and El 5. Because testing was done on only a 
small proportion of the light-duty engine types currently in use, the number of at-risk engines 
probably is higher. 

API President and CEO Jack Gerard, during a conference call with reporters this week: 

“EPA’s decisions in 2010 and 2011 approving El 5 ethanol-gasoline blends for most American 
vehicles were premature and irresponsible. . . , Worse, as API noted in its press briefing two 
weeks ago , it approved the fuel even though government labs had raised red flags about the 
compatibility of E 1 5 with much of the dispensing and storage infrastruc ture at our nation’s gas 
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stations. . . . Not all vehicles in the CRC tests showed engine damage, but engine types that did 
are found in millions of cars and light duty trucks now on America’s roads.” 

Mike Stanton, president and CEO of Global Automakers: 

"We can build the cars for the fuels, but the EPA made this retroactive to 2001 and that is the 
problem. ... Oin goal is to ensine that new alternative fuels are not placed into retail until it has 
been proven they are safe and do not cause harm to vehicles, consumers, or the environment. The 
EPA should have waited until all the studies on the potential impacts of El 5 on the current fleet 
were completed." 

Mitch Bainwol, president and CEO of the Alliance of Automobile Manufacturers: 

“The study... indicates the risk for consumers is profound, with clear environmental, safety, fuel 
efficiency and financial implications. Cars were not built for El 5. It’s that simple - and now we 
have material evidence that validates our concerns.” 

Not surprisingly, the CRC study doesn’t sit well with some folks. A DOE blog criticized the 
CRC study’s methodology rather than focusing on the identified risks and concerns for 
consumers. 

First, DOE seems to think that it has more expertise than the car designers and manufacturers 
who conducted the CRC tests. CRC has been doing work of this kind for more than 70 years, 
often with DOE’s funding. Even more interesting: Through the National Renewable Energy 
Laboratory, DOE was an active participant in the technical oversight panel for the CRC study 
throughout its duration and at no point raised any concerns. Other points: 

• Valvetrain-type engines that were tested were selected from among popular 2001-2009 
models, not cherry-picked for failure. Indeed, five of the engines that were tested passed 
the E20 test. If someone was trying to pick engines that would fail testing they did a 
pretty poor job of it. 

• The engine pass/fail determination was made after engine teardown and analysis. The use 
of the 10 percent cylinder leakage criterion to determine whether there may be engine 
distress is a well-established and accepted industry standard used in engine development 
and was used as a signal that teardown was required. The CRC study indicated use of 
E15 would damage the valves in some engines, leading to cylinder leakage, loss of 
compression and power. 

• Nobody should be all that surprised that DOE found no discernible impact of E15 based 
on teardown inspections of engines used in its catalyst durability study. After all, its study 
was just that - an evaluation of the effects of higher levels of ethanol on a catalyst (i.e., 
the catalytic converter). It was never designed to specifically assess the stresses of mid- 
level ethanol blends on an engine. For DOE and others to draw conclusions about the 
effect of ethanol on an engine based on a test designed for a catalyst evaluation is not 
only scientifically unsound, it is just plain wrong. 

See a more detailed rebuttal of DOE’s comments, here . (See attached). 
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El 5 is a perfect example of why the Renewable Fuels Standard is becoming unrealistic and 
unworkable. EPA made a rushed and premature decision to meet a political deadline in the fall of 
2010. The CRC research shows that EPA didn’t do its homework and is willing to put the 
consumer’s vehicle at risk. EPA needs to base its decision on sound science, not political goals. 
The auto and oil industries conducted a scientifically sound and robust study, and the results 
from the CRC study should be concerning. 

Gerard: 

“The value of these vehicles along with the value of vulnerable gasoline dispensing equipment at 
the nation’s 157,000 gasoline service stations could run into many billions of dollars. EPA’s 
waivers put these investments at risk. The result could be more vehicle repairs for consumers and 
upward pressure on gasoline prices. ... This is breakthrough research that should’ve been done 
by EPA. . . . Our data needs to be looked at.” 



241 


Detailed Rebuttal of Critiques of the CRC Mid-Level Ethanol Blends Engine Durability Study 
Background 

• DOE in its critique, rather conveniently neglects to mention that, through the National 
Renewable Energy Laboratory (NREL), (a DOE contractor,) it was an active participant in the 
technical oversight panel for the CRC engine durability study throughout the duration of the 
program. At no point did NREL object to the tests, test cycles or the test procedures. 

• DOE seems to think that it has more expertise than the car designers and manufacturers who 
designed and conducted the CRC tests. CRC has been doing work of this kind for over 70 years, 
often with DOE's funding. It is interesting that DOE now feels the need to critique this 
particular study. 

• There is ample evidence that in the end, DOE's and EPA's testing and timing was driven more by 
the political time clock rather than a desire for a comprehensive test program: 

o Initially, in a June 2008 presentation, EPA outlined for industry the testing it anticipated 
would be needed for a waiver to be approved. EPA's requirements at the time were 
consistent with the auto and oil industry's comprehensive test plans. EPA did not follow 
through on its own recommended broader suite of testing, but instead relied almost 
entirely on DOE's catalyst durability test project. EPA has not offered an explanation for 
the change. 

o DOE initially contemplated co-funding this CRC study, but then changed their funding 
plans and decided to instead fund a tear down of the engines used in their catalyst 
program knowing full well their approach would not reveal anything because the study 
tested the catalyst, not the engine. This allowed EPA to do some hand waving at the 
end of the catalyst test and to say they also looked at engine durability and materials 
compatibility. 

o DOE made the political decision to inspect "critical engine parts" more than a year after 
the catalyst testing had already started. EPA and DOE realized that they were missing 
critical engine durability and materials compatibility data needed to approve a waiver, 
so instead of running meaningful tests to evaluate these parameters, they piggy-backed 
onto the catalyst study which was almost near completion. This is the complete 
opposite of the CRC project where automotive engineers designed the study with 
detailed and scientifically sound methodologies and plans from start to finish. 

o The driver in all of this was EPA's desire to make an October 2010 approval 

announcement. DOE's withdrawal of funding for CRC had nothing to do with test cycles 
and engine selection for the CRC project and everything to do about getting to the finish 
line before October 2010. 

o Coincidentally, mid-term elections were held November 2, 2010. 

• Also, DOE looked for ways to accelerate the catalyst study since testing on one of the vehicles 
had been delayed. DOE changed the way the test was being run to accumulate miles more 
quickly so that the delayed vehicle could catch up with the rest. Auto and oil industry 
representatives strongly disagreed with this approach since this in effect made this one vehicle's 
test different from the other vehicles. 
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Rebuttal of specific critiques; 

EO Testing 

It was unnecessary to test more than three engines on EO. The auto and oil industries do not believe in 
wasting resources on unnecessary tests. The fact that the test cycle was able to pass or fail the seven 
other engine models means we had a good test tool. The engineers who designed the engine that failed 
on all three fuels explained what happened during this testing - mainly that for this particular engine 
the test cycle did not cause the valves to rotate which resulted in abnormal wear for all three 
fuels. Even so, the EO failure was less severe than E20 or E15. 

ElO Testing 

DOE complained that there was no ElO testing. This allegation is akin to "the pot calling the kettle 
black." Curiously, DOE fails to mention that, in its own evaiuations of mid-level blends on marine 
engines, light-duty vehicle evaporative emissions testing, and teardown anaiyses of engines used in 
catalyst durability testing, ElO was not used as a control. These tests compared EO with either E15 or 
E20. In its catalyst durability testing of Tier 2 vehicles DOE tested 19 vehicles on EO and E15 but only 5 on 
ElO. DOE chose to not tear down any of the vehicles tested on ElO. In support of its initial E15 waiver 
decision, EPA prepared a Technical Memorandum which analyzed the DOE data and stated that "...since 
the waiver request is for E15, this analysis focuses on those vehicles that were aged on E15 compared to 
those vehicles that were aged on EO." DOE's testing in support of EPA's waiver of NLEV and Tier 1 
emissions vehicles included not one ElO test. The fuels selected and tested in the CRC engine durability 
program are fully aligned with both the DOE and EPA work referenced above. The use of EO and E15 in 
the CRC study avoids ambiguity as to the source of any effects that may be observed. 

Engine Durability Test Cycles 

Engine durability tests by definition stress the engine, unlike DOE's catalyst test - which stressed the 
catalyst and nothing else. We all know that when doctors test the durability of the human engine (i.e., 
our hearts), they put us on a treadmill and keep cranking it up. They and their patients are not just 
satisfied with a leisurely walk in the park type-test. The test cycle employed by CRC is a standard engine 
durability test cycle that has been in use for many years. The only modification made to it for this study 
was to limit the maximum engine speed to 3500 RPM. This modification was made to reduce the test 
severity, making it more likely that engines would complete the test without experiencing failures 
unrelated to the test objective, i.e., evaluating the effect of E15 on engine durability. Consumers should 
trust automotive engineers on this topic more than government regulators. EPA is the expert on 
devising regulations - that is what they do. The automakers develop and build engines and emissions 
control systems - that is what they do. We have great confidence in our scientific experts who design 
engines, emissions control systems and fuels. 

Engine Pass/Failure Determination 

The engine pass/fail determination was made after engine teardown and analysis. The 10 percent 
cylinder leakage criterion was used to determine whether there was engine distress and was used as a 
signal that teardown was required. The use of a 10% leakdown criterion is far from arbitrary. It is an 
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accepted and standard industry practice/criterion for determining engine distress. Engines that 
exceeded the 10% leak down criterion in the CRC study were further examined by teardown. The failure 
was determined by inspection during engine teardown, this evaluation method has been used in the 
automotive industry for over 100 years. In fact, 3 engines exceeded the 10% leakdown criterion, but 
were deemed to pass after engine inspections and detailed review of the data. 

The investigators in the CRC study evaluated the performance of several different compression and 
leakdown gauges and ultimately used one tool which provided extremely repeatable measurements 
(within +/- l%)-much smaller than the range reported in the DOE program. In addition, the fact that 
DOE concluded that engine leakdown is "not a reliable indicator of vehicle performance" is not 
surprising given that the test cycle on which they base their allegation is Itself not a reliable measure of 
changes in engine durability. In contrast to the driving cycle evaluated in the DOE study, the test cycle 
used by CRC produced dramatic and easily measurable changes so it provided an excellent basis for 
assessing engine durability. 

Test Engine Selection 

The real point to be made here is that all of the engines tested by CRC are engines that were waived by 
EPA and are expected by the general public not to have issues with the new fuel, E15. It is true that a 
couple of the engines tested by CRC were subject to recalls by the National Highway Traffic Safety 
Administration (NHTSA). However, none of these recalls were for engine-related issues associated with 
operation on EO and ElO. It also is worth noting that 25 of the 27 vehicle models which DOE had used In 
its catalyst durability test program were subject to a NHTSA recall of some kind. 

Aggressive Ethanol 

Some who are not experts at fuels or vehicles have claimed that CRC used "aggressive ethanol" or 
"illegal fuels" in this study. That assertion is blatantly false. The ethanol used in this test program was 
not an "aggressive ethanol", it exceeded ASTM specifications, was made by an RFA member, and was 
representative of what can be found in the market place. 

Usefulness of the CRC Study 

The CRC study is the only real engine durability of its kind. The 240 million drivers of vehicles in the US 
need DOE, EPA and other government agencies to take responsible actions when it comes to regulating 
their fuels and vehicles. 
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Forbes 


! cover environfrientaf and green technotogy issues from San PrancisaJ. 


.aS.t£iiLX£Lii s ;/l9/20l2 @ 3:iOPM i 7,116 views 

The Navy’s Great Green Fleet 
Strikes Back 

ABOARD THE USS NIMITZ - As a 
Royal Australian Navy helicopter 
lands on tlie deck of the USS Nimitz 
on Wednesday, tvvo American 
destroyers, a cruiser and a fuel ship 
are steaming alongside the aircraft 
carrier some too miles north of 
Oahii, The ships in the carrier strike 
group and the 71 aircraft on the deck 
of the Nimitz, including fighter jets, 
helicopters and transports, are all 
running on a 50-50 mix of petroleum and biofuel derived from algae and used 
cooking oil. In fact, the Aussie Sikorsky Seahawk is the only military rriachine 
except the nuclear-fueled Nimitz not powered by biofuels. 

But as Rear Admiral Tim Barrett of the Royal Australian Navy greets U.S. 

Navy Secretary Ray Mabus, deck workers run a fuel line to the helicopter and 
began pumping the biofuel blend produced by Solazyme and Dynamic into the 
Seahawk. Minutes later, Barrett and Mabus sign a statement of cooperation 
pledging the two nation’s navies to collaborate on biofuels research and 
deployment. 

“This is not just an American project,” says Mabus. “It involves allies, it 
involves countries just as concerned as we are about energj’ independence 
and energy .security." 

Witli Congressional Republicans moving to derail Mabu.s’ plan to obtain 50% 
of the Navy’s energy from renewable sources by 2020 as a biofuels folly, the 
Navy struck back Wednesday with display of force in the first demonstration 
of its Gi;«it-Gi»ai-Heet during the biannual Rim of the Pacific exercise 
involving 22 nations. 

“This is very much an historic moment,” says Vice Admiral Philip Cullom, the 
deputy chief of naval operations for fleet readiness and logistics, told a group 
ot journalists brought aboard the Nimitz on the first biofueled transport 
plane, a C-2 Greyhound, to land on an aircraft carrier. “We’re moving fonvard 
and w c'rc not going to let up. We can’t do nothing. Let’s do this.” 

Saj's Richard Kamin, a civilian Navy employee who led the effort to certify 
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biofuels for military use: “We’re done testing. This is the first time biofuels are 
being used in actual operations.” 

The Na\y aims to deploy a permanent green strike force in 2016. 

As Mabus, top NHoy brass and representatives from the airline and biofuels 
industries watched from a balcony above the flight deck, six biofueled F/A-18 
Hornets screamed off the Nimitz on a sortie and conducted an in-fight 
refueling demo. Earlier, a biofueled E-2C Hawkeye, part of the Nimitz’s 
Carrier Airborne Early Warning Squadron, launched to monitor air traffic as 
biofueled helicopters shuttled Naw officers to other ships in the fleet. 

“The military has done a lot of things that starts a tidal wave throughout our 
culture and I think this is one of those things,” says Lt. Commander Jason 
Fox, 35, a Haw'keye pilot. 

The 900,000 gallons of the biofuel blend used during the Great Green Fleet 
demo cost about $13 million - four times that cost of petroleum. That has 
outraged some Congressional Republicans along with a few Democrats and 
•subcommittees in the House and Senate have voted to bar the Navy from 
buying any fuel that costs more than oil. That would sink the Great Green 
Fleet as biofuels are unlikely to go into mass production and become cost 
competitive without a market that would be created by the military or 
industries like aviation. 

But whether the nascent biofuels indus try can scale up to provide the nearly 
340 million gallons of fuel the Navy needs annually at a price it can afford is 
the big unknown. 

“If you look at the reasons we’re 
doing it, we’re not doing it to be 
faddish, we're not doing it to be 
green, we’re not doing it for any other 
reason except it takes care of a 
military vulnerability that we have,” 

Mabtis says at a news conference in 
the Nimitz’s hanger, noting that the 
Naw got stuck with a billion-dollar 
bill in May tecause of rising oil 
prices, “We simply have to figure out 
a way to get American made homegrown fuel that is stable in price, that is 
competitive with oil that we can use to compete with oil. If we don’t we’re still 
too vulnerable.” 

Mabus notes that biofuel prices have fallen dramatically since the Narw began 
the renewable energy program in 2009. But he says, “We’re not going to buy 
large amounts of any kind of fuel until it’s cost competitive.” 

A fighter jet screamed by and interrupted Mabus’ speech. 

“You just heard biofuels,” he says. 



Below is video I shot of a biofueled F/A-18 fighter taking off from the Nimitz. 

o 


